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I. 


URING the late summer and autumn, 1937, 

Ontario suffered the worst epidemic of polio- 
myelitis in its history. Two thousand, five 
hundred and forty-four cases were reported,? 
with a mortality rate of 4.3 per cent and a 
paralysis rate of 56 per cent. During the pre- 
vious ten years there were only 25 cases admitted 
to the Toronto General Hospital. Eighteen of 
these were admitted in 1930, the year of the 
last major epidemic in Ontario. Five deaths 
occurred in the 25 cases, representing a 20 per 
cent mortality. In the epidemic of 1937 sixty- 
six eases of poliomyelitis were admitted to the 
Toronto General Hospital, and the following 
report is based on a study of these cases. A 
number of other patients who were probably 


suffering from poliomyelitis were seen, but for’ 


the purpose of this survey only cases have been 
included in which the diagnosis was definitely 
established after taking into consideration the 
- history, the presence of paralysis, and, in non- 
paralyzed cases, the findings on examination of 
the cerebrospinal fluid. 

All the patients included in this series were 
14 years of age or over, and the great majority 
were between 16 and 30 years of age. The num- 
ber of male patients exceeded the females in a 
ratio of 1.86:1, which is a rather higher pro- 
portion than reported by other observers,? but 
approximates the recognized sex ratio. 

Symptomatology.—The usual history was one 
of an abrupt onset with headache and stiffness 


' * From the Department of Medicine, University of 
Toronto, and the Department of Physical Therapy and 
the Medical Service, Toronto General Hospital. 





of the neck or back, and pain in the trunk or 
limbs. In less than 50 per cent of the cases the 
onset was insidious, commonly characterized by 
malaise, feverishness, mild congestion of the nose 
and throat, or by gastro-intestinal symptoms of 


TABLE I. 
AGE AND SEX INCIDENCE IN 66 CASES OF POLIOMYELITIS 


Age groups No. of cases Sex No. of cases 

10 to 15 11 Male 43 

16 to 20 30 Female 23 

21 to 30 20 

31 to 40 4 

41+ 1 

Total 66 66 
Oldest, 45 years 


Youngest, 14 years 


anorexia, nausea, vomiting, constipation or, in- 
frequently, diarrhea. It is interesting to note 
that three patients complained of pains in the 
chest as the initial symptom, and two of these 
subsequently developed respiratory paralysis. 
In one patient, a bulbar case, the initial symp- 
tom was one of difficulty in swallowing and 
talking which was related to paralysis of the 
palate and muscles of mastication and was not 
associated with any constitutional symptoms. 
The frequency of symptoms complained of dur- 
ing the course of the illness, other than those 
related to paralysis of skeletal muscles, is shown 
in Table II. 

The 17 patients who had retention of urine 
were all severely paralyzed except in one in- 
stance where no paralysis ever developed. The 
urinary symptoms usually subsided in about ten 
days if the patient survived. However, one 
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patient who had paralysis of the back and 
abdominal muscles had to be catheterized for 
three days, and difficulty in voiding persisted 
for three to four months. Three months after 
the onset examination showed ten ounces of 
residual urine and a hypotonic bladder. 

Seven patients complained of abdominal pain, 
which was usually of a crampy nature. In one 


TABLE IT. 


SYMPTOMS COMPLAINED OF DURING COURSE OF ILLNESS 
IN 66 CASES 


Symptoms No. of cases 
IED nod gsnbs cocercnccconsadsasss cease 40 
OE OEE eT COT CETTE TT TELE E 34 
Eee OER DOG TEE. oon ck cicgscsiccesoccccvcs 31 
VOMITING 2... cccccccccesccccssccccrcceseveces 23 
ES EET rT Tee ere ee Te Tee ee 19 
Anorexia; retention of urine ................. 17 
PE  RitnecRdHdS Ciena ba RO dR ORE AREER RES 15 
NL, cn énbene acces tas edeeseeereveeses 12 
Diarrhea; feverishness; head-cold ............ 8 
Abdominal pain and discomfort; sore throat ... 7 
I icin Fen oe Rbh bind 646 onde dd coed eraes 6 
I NE ii nc cs pedendvhennne sedee 5 
Generalized aches and pains; pains in chest; 

Greens mamta pect noice esc cscsccccccs 4 
I ck cae ka ks bbke 64 peek eeenses 3 


Fatigue and tiredness; chills; restlessness and 
irritability; violent twitching in limbs; 
drowsiness; prostration 2 

Blurring of vision; feeling of suffocation; stiff- 
ness of right arm; faintness; pain in right 
arm; tremor of hands; coma; frequency of 
micturition 


of these a diagnosis of acute appendicitis was 
made and an operation performed. The ap- 
pendix removed showed no evidence of acute 
inflammation on pathological examination. 
Although it is the prevailing custom to at- 
tribute all the so-called constitutional symptoms 
to the virus affecting the central nervous sys- 
tem,* symptoms definitely indicating cerebral 
involvement were not common. As will be seen 
in Table II, only a small number of patients 
showed gross mental upset. One of these had 
confusion, hallucinations and mania which per- 
sisted for several weeks. In addition to having 
muscle paralysis, this patient showed an upgoing 
toe on plantar stimulation, which later became 
normal. Other symptoms considered as en- 
cephalitic were vertigo, insomnia, drowsiness, 
and coma. Coma occurred in only one patient 
and developed twenty hours before definite evi- 
dence of paralysis was found. The temperature 
of the patient was 101° at this time. During 
the next two days it rose steadily and the pa- 
tient died with hyperpyrexia—temperature 108°. 
At autopsy the brain showed edema and con- 


gestion, with numerous minute subependymal 
hemorrhages in the right hypothalamus. The 
brain stem contained many small areas of 
hemorrhage and focal necrosis. 

Clinical manifestations during the early acute 
stages.—Fifty-seven cases were seen during the 
acute phase of the disease. Twenty-two of these 
patients were paralyzed on admission to hospital 
and 16 developed paralysis after admission; 
nineteen admitted during the acute illness never 
developed paralysis; the other 9 patients in the 
series, all of whom were paralyzed, came under 
observation during convalescence. 


Table III shows the time of onset of paralysis 
in the 47 eases in which this condition developed. 
It will be noted that paralysis may appear as 
the first symptom or it may not become evident 
for several weeks after the onset of the disease. 
However, the majority of cases (70 per cent) 
developed paralysis within a week of the onset. 


TABLE ITI. 


DEVELOPMENT OF PARALYSIS IN 47 CASES IN 
RELATION TO ONSET OF DISEASE 


Paralysis developed No. of cases Percentage 
With onset (bulbar) ........... 1 

lto 3 days after onset ........ 21 \ 70 

4to 6 days after onset ........ 12 

7to10 days after onset ........ 6 

11 to 20 days after onset ........ 3 
21 to 30 days after onset ........ 2 
Time not definitely known ....... 2 


In only 3 cases was there a clear-cut history 
of a remission during the acute illness. The re- 
mission varied from one to three days, illustrat- 
ing the so-called ‘‘dromedary’’ type of the 
disease. 


Practically all the patients looked acutely ill 
on admission to hospital. Many showed flushed 
faces and bright eyes, with a terrified, anxious 
expression. In almost all cases stiffness of the 
neck and back was demonstrated and the pa- 
tients resented being examined. Positive Kernig 
or Brudzinski signs, or both, were usually pres- 
ent. Seventeen cases showed well-marked muscle 
tenderness, frequently confined to localized areas. 
Although this sign was often a precursor of 
paralysis, yet several of the patients never de- 
veloped paralysis of the affected muscles. When 
hyperesthesia and muscle tenderness are ex- 
treme it may be difficult to be sure whether finer 
degrees of weakness exist. Twitchings and 


tremor were seen in the limbs of only 3 patients 
and all three subsequently became paralyzed. 
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These symptoms appear to be much less common 
in adults than in children. 

Of the 19 cases with bulbar involvement 10 
showed difficulty in swallowing, 6 showed im- 
pairment of phonation, 1 had diplopia, 5 had 
nystagmus, and 1 had difficulty in chewing. On 
examination, definite evidence of paralysis of 
the muscles supplied by one or more of the 3rd, 
oth, 6th, 7th, 10th, 11th and 12th cranial nerves 
was seen in these cases. Involvement was com- 
monest in muscles supplied by the 10th, 7th and 
Sth nerves respectively. 


In view of the interest stimulated by the 
evidence that in monkeys the poliomyelitis virus 
enters the central nervous system via the olfac- 
tory nerves,***> and that a zine sulphate nasal 
spray is of prophylactic value in these animals,® 
it was thought worth while to test the sense of 
smell quantitatively in a number of acute cases. 
An olfactometer was prepared, similar to that 
devised by Elsberg,’? and the technique recom- 
mended by him was followed. In conjunction 
with Dr. P. E. Ireland, of the Oto-Laryngologi- 
cal Service, 30 cases in the acute stage of polio- 
myelitis and 19 controls of approximately the 
same age group were examined, using ground 
coffee as the test substance and the blast method 
of injection.? Where the nasal passages were 
found to be obstructed the tissues were shrunken 
with ephedrine spray before testing. The results 
showed that in 22 cases of poliomyelitis appre- 
ciation of odour was normal bilaterally. In 4 
cases where a definite nasal lesion, such as devi- 
ated septum or enlarged turbinates, was present 
the appreciation was impaired, but these cases 
were considered as questionable. In 4 cases 
appreciation of odour was definitely below the 
normal. In the control group, 15 cases had 
normal appreciation of smell bilaterally. There 
was one doubtful case and three with definitely 
defective appreciation for which no cause could 
be found. From these results it was concluded 
that no significant defect in the olfactory sense 
is associated with the acute phase of polio- 
myelitis. 

While a more detailed discussion of the: dis- 
tribution of paralysis will follow later, it is well 
to emphasize here that in the acute stage of the 
disease when paralysis is developing the chief 
concern should be early detection of involve- 
ment of the respiratory muscles, When paraly- 
sis occurs bilaterally in the shoulder girdles, 
neck, back and/or abdomen, the onset of respira- 


tory difficulty may be rapid owing to the associ- 
ated involvement of intercostals and diaphragm. 
Weakness of the muscles may progress to an 
appreciable degree before patients voluntarily 
complain of difficulty in breathing or show gross 
evidence of respiratory insufficiency, such as 
cyanosis or the operation of the accessory 
muscles of respiration. It is important to 
observe patients of this type very carefully, not 
only to prevent a fatality occurring from rapid 
development of severe paralysis of the respira- 
tory muscles but also in order that respirator 
treatment may be instituted early in the hope 
that the consequent rest to the muscles may 
limit the progression of the respiratory paralysis. 

Early diaphragmatic weakness can best be 
detected by observing whether on forced inspira- 
tion the outward movement of the upper ab- 
domen can be limited by gentle pressure of the 
hands. More advanced weakness can be recog- 
nized by inspection of the abdomen on inspira- 
tion. A similar method for the detection of early 
intercostal weakness gives information which 
may not be obvious by inspection. The patient 
may appear to be breathing quite well but, when 
manual resistance is offered to the movement 
of the chest, intercostal weakness can sometimes 
be noted. 


In 60 cases, where temperature records during 
the early days of the illness were available, 
fever was found in 58. The 2 cases with no 
fever (both paralytics) were not admitted to 
hospital until six days after the onset of their 
illness. The usual finding was a variable fever 
during the first four days, showing an average 
maximum of about 102°. Hyperpyrexia (above 
105°) only occurred as a terminal event in fatal 
cases, Temperatures above 103° were rare ex- 
cept in cases with respiratory paralysis, where 
the temperature sometimes was elevated to above 
104° with subsequent recovery. 


Paralysis usually developed when the patient 
was febrile and did not progress after the fever 
subsided. It was not unusual, however, for the 
maximum paralysis to occur when very little 
fever was present, and occasionally after the 
temperature had returned to normal. Persistent 
low-grade fever was noted in a few cases and in 
three instances continued for months without an 
obvious cause being found. It is possible that 
this persistent fever was due to the effects of 
the disease causing an imbalance of the central 
heat-regulating mechanism. 





Cerebropsinal fluid examinations.—The cere- 
brospinal fluid was examined after admission to 
hospital in 47 cases, which included all but one 


of the non-paralyzed cases. Spinal puncture 
had been performed before admission in this 
ease, and positive findings were reported. 
Lumbar puncture was not done on 18 of the 
paralyzed cases where the clinical findings were 
sufficiently definite that spinal fluid examination 
was not deemed necessary to corroborate the 
diagnosis. 

Table IV shows the cell counts in 29 cases 
where paralysis was present on admission or 
developed later, and in 18 cases where paralysis 
never developed. In general, the cases with 
paralysis showed a greater incidence of higher 
counts, 73 per cent showing between 50 and 500 
cells; of the non-paralyzed cases 50 per cent had 
counts of 50 cells or less. Only one non- 


TABLE IV. 
CEREBROSPINAL FLUID CELL COUNTS IN 47 CASES 


29 paralyzed cases 18 non-paralyzed cases 


No.of cells No.of cases No.of cells No.of cases 
0 to + 1 0 to 4 0 
Sto 50 5 5to 50 9 
51to 100 as 5l1to 100 3 
101 to 250 6 101 to 250 1 
251 to 500 8 251to 500 1 
501 to 1000 2 501 to 1000 2 
1001 to 2000 a 
2001 + 1 


paralyzed case had a cell count below 15. This 
patient showed 5 cells on the third day after 
the onset, and the diagnosis of poliomyelitis was 
based on a very typical history and the findings 
on examination of the limbs of a definite dif- 
ference in reflexes on the two sides which disap- 
peared within four days. The highest counts, 
1,250 and 2,500 cells, were found in two patients 
who never developed paralysis. The signs of 
meningeal irritation were slight in both eases. 
The latter count was made on spinal fluid taken 
five days after the onset of the disease and sub- 
sequent examination, two days later, showed 911 
cells. Spinal puncture in the former case was 
done the day of onset, and twenty-four hours 
later was repeated, with a finding of 250 cells. 
In two paralyzed cases cell counts within normal 
limits were obtained. In one ease with a typical 
history and a left facial paresis lumbar puncture 
four days after the onset showed two cells. In 
the other case two spinal fluid examinations, one 
and two days after the onset respectively, were 
within normal limits. Paralysis developed four 
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days after the onset and lumbar puncture done 
on this day showed 350 cells to be present. One 
non-paralyzed case showed a cell count of four 
the day after the onset, but two days later a 
second lumbar puncture showed 32 cells. 

The above observations suggest that the cell 
count in the cerebrospinal fluid can alter materi- 
ally in a relatively short period of time, and 
that the number of cells is not an accurate index 
of the degree of involvement of the nervous 
system. Negative cerebrospinal fluid findings 
in the early stages may be misleading, and too 
much reliance should not be placed on them in 
the presence of other evidence of the disease. : 

In all cases with elevated cerebrospinal fluid 
cell counts lymphocytes predominated and the 
proportion of polymorphonuclears was usually 
small, An increase of globulin was in no ease 
very marked, and in many the Pandy test re- 
vealed slight or no inerease. No significant 
changes in cerebrospinal fiuid pressure were 
observed. 

White blood cell counts were done on twenty- 
seven cases in hospital. In eighteen cases leuco- 
eytosis of over 10,000 was present; in only two 
eases, however, was the count over 15.000, the 
highest being 18,300 in a fatal case. Six of the 
nine cases with a leucocyte count under 10,000 
were paralyzed. 


CLASSIFICATION 


The paralyzed cases have been divided into 
three groups—bulbar, spinal and bulbospinal. 
The incidence of these three types is shown in 
Table V. 


TABLE V. 
INCIDENCE OF PARALYSIS IN 66 CASES OF POLIOMYELITIS 


No. of cases 


No paralysis 
Paralysis 
Paralysis of respiratory muscles...... 
Type of paralysis: 


abs CLE E ws oe ewe 19 


eeeereee “eee eee eee sere ees es 


47 
18 (38 per cent) 


BE a ddn caries cmd demncpeeane 3 
EE Shannen s caver enaes 16 
NE SR i a eP ec eewatetes 28 


As will be seen from the table, 19 patients had 
involvement of the brain stem. In 3 of these 
the evidence of paralysis was limited to this 
region. One of the three had severe paralysis 
of the muscles of phonation and deglutition; 
vomiting of blood occurred, and death ensued 
from the aspiration of blood. One other patient, 
who made a complete recovery, had moderate 
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involvement of the muscles of deglutition and 
phonation. The other patient had only mild 
paralysis of the facial muscles and also made a 
complete recovery. 

Nine of the 16 patients with paralysis indicat- 
ing involvement of the brain stem and spinal 
cord (bulbospinal) had extreme difficulty in 
swallowing as the most serious manifestation of 
their bulbar paralysis. Seven of these patients 
died during respirator treatment. The other 2, 
both respirator-treated cases, recovered com- 
pletely from the bulbar symptoms. Of the re- 
maining 7 bulbospinal cases 4 had difficulty in 
swallowing of moderate degree and brief dura- 
tion. Two of the other three cases had paralysis 
of masticatory muscles; the other showed facial 
paralysis as the predominant manifestation of 
bulbar involvement. 


Distribution of paralysis —The distribution of 
paralysis in the 47 paralyzed cases is shown in 
Table VI. 


TABLE VI. 


DISTRIBUTION OF PARALYSIS IN 47 CASES, 
ToRONTO GENERAL HOSPITAL, 1937 


Degree of paralysis No. of 


Muscles affected Severe Moderate Slight Cases 


Muscles supplied by cranial 
nerves (nystagmus was 


present in 5 cases)..... 6 8 19 
Neck muscles ........... 6 4 10 
Left upper limb......... 17 11 8 36 
Right upper limb........ 14 9 6 29 
Chest muscles (intercostals 

and diaphragm) ...... 2 1 18 
Abdominal muscles ...... 15 5 1 21 
Left lower limb ........ 16 7 10 33 
Right lower limb ........ 15 9 + 28 
DOOR MAE oc nccccvcces 13 11 2 26 
Paralysis confined to: 

COO TU vd inecees cui extwieectecsaad cudeis 7 
CHORE DPUGD: ciencinc cveccevincsxsevenvens 3 
SE Mo hai 08 cise esc keiess 1 
TOU PD ois 6. 4c caccnsecents ia cen 1 


It will be noted that the muscles of the left 
upper limb were involved most frequently. A 
predominance of paralysis in the left arm has 
been noted by others.* In the upper limbs the 
proximal muscles showed the greatest frequency 
and severity of paralysis, the deltoid being the 
most constantly involved. The incidence of 
paralysis in the hands was not so great, but the 
opponens pollicis muscle was particularly prone 
to be affected and in a number of cases was 
severely paralyzed. In the lower limbs the 
proximal and distal groups of muscles seemed 
to be affected about equally, but. the paralysis 


causing the major disability occurred in the 
dorsiflexors of the feet. In the trunk the 
muscles of the back, abdomen and chest were 
involved in that order of frequency, and, in 
cases where respiratory muscle paralysis oe- 
curred, there was invariably associated weakness 
of the back and abdominal muscles and usually 
also widespread paralysis in the upper and lower 
limbs. 


MortTALITy AND POST-MORTEM FINDINGS 


Nine deaths occurred in this series of 66 cases. 
One case was a pure bulbar, 7 were bulbospinal, 
and 1 was a spinal type. They all died within 
two weeks of onset of their illness, and in 6 
instances death occurred within three days of 
admission to hospital. Eight had respiratory 
paralysis and 7 of these were treated in respira- 
tors. The bulbar case suffered from epistaxis 
and hematemesis the day of death, and it was 
felt that aspiration of blood into the larynx and 
trachea determined the fatal outcome. 


Six cases came to autopsy, all of which had 
severe, widespread paralysis including the 
respiratory muscles and had received respirator 
treatment. All showed pulmonary collapse of 
varying degrees. One case which developed 
laryngeal paralysis before death showed massive 
collapse of both lower lobes, which was attributed 
to mucous plugs which were found in the 
bronchi. Definite bronchopneumonia was found 
in 5 eases. In the other case passive congestion 
of the lungs, with purpuric hemorrhages in the 
pericardium, gastric mucosa and periaortic 
tissues, was present. No gross or microscopic 
evidence of emphysema was found at post- 
mortem examination in the 6 respirator-treated 
eases, This differs from the findings of Brahdy 
and Lenarsky,? and Wilson,’® who reported 
gross and microscopic emphysema in several of 
their respirator-treated fatal cases. 

All the fatal cases showed marked cedema and 
softening of the spinal cord, most pronounced 
in the gray matter. In 5 cases petechial hemor- 
rhages were present in the cord. Microscopic 
examination of the spinal cord showed the char- 
acteristic findings associated with severe polio- 
myelitis. There was cedema of the brain in all 
6 cases, and in 5 necrosis and petechial hemor- 
rhages were present in the brain stem. Inflam- 
matory changes were found in the hypothalamic 
region in all cases, but no definite cortical 
lesions were detected. 
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TREATMENT 


In discussing the treatment which was adopted 
in this series of cases consideration will be given 
to three aspects— immediate measures, sero- 
therapy, and the after-care of the paralytics. 
Descriptions will be included of the special 
methods used in the handling of various types 
of cases. 

Management of patients during the acute 
stage of the disease—When it became evident 
that an epidemic of serious proportions was de- 
veloping a wing of the hospital was isolated for 
the purpose of housing poliomyelitis cases. The 
attendants observed the ordinary precautions, 
and it is noteworthy that none of them con- 
tracted the disease.11 When the diagnosis of 
poliomyelitis was established in a given case the 
patient was put at complete rest in bed and 
earefully examined for any evidence of muscle 
weakness or paralysis. If such was found the 
paralyzed muscles were supported with sand- 
bags and pillows. Slings and cradles were used 
to relieve the strain which would otherwise be 
imposed by gravity or the weight of the bed 
clothes. No massage was attempted until the 
temperature was normal or until the hyper- 
esthesia and muscle tenderness had subsided or 
become mild. Passive movements of the limbs 
were instituted early to counteract the stiffness 
of the joints, which may develop so rapidly, and 
to improve the circulation in the limbs. During 
this stage, where the muscle paralysis was of 
sufficient degree to warrant splints, the specifica- 
tions for their manufacture were obtained. The 
eriterion for the use of splints was the inability 
of the weakened muscle or group of muscles to 
earry out their full range of movement against 
gravity. If the muscle or muscles could perform 
their full range of movement, even though weak- 
ly, it was usually considered adequate to give 
support by means other than splinting, such as 
slings, pillows or sandbags. 

Particular attention was paid to the care of 
the skin over pressure points, to prevent bed 
sores, such as are prone to occur in the areas 
where paralysis is present and where nutrition 
of the skin is poor. 

Serotherapy.—Twenty-six of the 66 cases were 
treated with convalescent serum in the pre- 
paralytic stage. The following table shows the 
results in serum-treated cases compared with 32 
controls of approximately the same age group. 
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TABLE VII. 
SERUM-TREATED CASES AND CONTROLS 


No. of cases Percentage 


Serum administered in preparalytic 
stage 26 


Paralysis developed ......... 17 65 
INO POPOlyGS ..6.csicccenccs 9 35 
NOE a Aan + Red gees Saad wee 3 

Controls: serum not given........ 32 
Paralysis developed ......... 22 69 
OD ra 10 31 
BE s exicanw ede dnekeewencds 3 


It will be noted that the percentage of cases 
developing paralysis after the administration of 
serum is practically the same as that which oc- 
curred in the control group where no serum was 
given. 

Of the 26 pre-paralytie cases in which serum 
was administered 14 received 100 e¢.c. intra- 
venously ; 4 were given 50 e.c. intramuscularly ; 
2 were given given transfusions from convales- 
cent cases; and the remainder received 25 e.c. 
intramuscularly. The amount or method of 
administration of the serum did not appear to 
influence the course of the disease in these cases. 
Of those receiving 100 ¢.c. intravenously 3 de- 
veloped widespread paralysis and died of 
respiratory failure. Those patients who de- 
veloped paralysis after serum treatment did so 
in varying periods of from twelve hours to 
fourteen days, the majority in from one to five 
days. In 17 cases serum in amounts from 50 
to 200 ¢c.c. was given after paralysis developed, 
but this method did not appear to have any 
effect on the fever or on the progression of 
paralysis. 

While the series of serum-treated cases and 
controls is small, it is our impression that the 
administration of serum in poliomyelitis has no 
effect in preventing paralysis or in modifying 
the course of the disease. This opfnion is es- 
sentially the same as that held by Park,!* and 
Kramer, Aycock and associates,’* both of whom 
reported a large series of serum-treated cases 
and controls. 

Management of cases with respiratory paraly- 
sis—A number of our cases developed some 
degree of respiratory paralysis, and we were 
confronted with the problem of carrying out 
artificial respiration until the patient either died 
or was able to ventilate himself adequately. 
Numerous types of machines have been de- 
veloped for use in the treatment of patients 
suffering from respiratory distress. Several 


were used during the epidemic, but in our ex- 
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perience the Drinker*'* type of respirator was 
by far the most effective for treatment during 
the acute phase of the illness and in cases where 
prolonged treatment was necessary. 

Cases manifesting respiratory difficulty may 
be divided into three groups: (1) spinal, with 
paralysis of intercostals or diaphragm, or both; 
(2) bulbar, where the respiratory and cardio- 
vascular centres may be affected; (3) a com- 
bination of spinal and bulbar types. 

The management of spinal and combination 
types was essentially the same. There is still 
some question as to the optimal time to place 
these patients in respirators. Brahdy and 
Lenarsky® +> are inclined to institute artificial 
respiration only in advanced cases, basing their 
view on the fact that, of 27 patients surviving 
respirator treatment 12 died of pulmonary dis- 
ease, either massive collapse or bronchpneu- 
monia, at intervals of two weeks to two years 
after their removal from the respirators. Wil- 
son,?° however, institutes respirator therapy 
when early signs of respiratory paralysis are 
evident, but if this was done during an epidemic 
many respirators would be necessary. We are 
of the opinion that a person with a vital capacity 
reduced to approximately 1,500 e.c. is benefited 
by treatment in a respirator. Certainly, if any 
of the signs or symptoms of respiratory distress 
are present, such as cyanosis, dyspnea with use 
of the accessory muscles, difficulty in talking, 
fatigue induced by rapid laboured breathing, 
marked limitation of movement of the chest or 
diaphragm, immediate institution of respirator 
treatment is indicated, Bulbar cases have a bad 
prognosis whatever mode of therapy is used, but 
there is no contraindication to placing these 
patients in respirators if signs of respiratory 
distress are evident. It is important to have 
the foot of the respirator raised about 20°, to 
turn the patient frequently, and to employ the 
methods described elsewhere in treatment of 
bulbar paralysis. 

With the Drinker type of respirator adults 
were most comfortable when eighteen to twenty 
respirations were induced per minute; in 
younger patients somewhat faster rates were 
better (twenty to twenty-eight per minute). 


* The ‘‘Drinker’’ respirators used in the treatment 
of these cases were supplied by the Provincial Depart- 
ment of Health of Ontario. The majority of these were 
built in the Hospital for Sick Children, Toronto, and 
the remainder in the Toronto General Hospital. To all 
concerned in making these machines available so 
promptly we wish to express our grateful thanks. 


The degree of negative pressure to be used 
depends on the individual case. With the most 
severe degrees of paralysis in adults a negative 
pressure of 25 em. of water was found to be 
adequate; when the chronic stage was reached 
a pressure of 15 em. was usually sufficient. In 
children the negative pressure should not exceed 
10 to 15 em. and, in adults, 30 em. is the upper 
border of safety. It has been shown that ex- 
cessivly large negative pressures (over 30 em. 
in an adult and 15 em. in a child), if used over 
a period of time, tend to produce emphysema.” 
One should aim at maintaining as low a pressure 
as is compatible with comfortable respirations 
for the patient. 


There appears to be no danger of producing 
alkalosis or tetany if the above general prin- 
ciples are followed. Should the patient not 
breathe in unison with the rhythm of the respi- 
rator, or if he is apprehensive, an adequate dose 
of morphine should be given. Sedatives are not 
required for long as most adults soon learn to 
cooperate with the machine. 

There are several main causes of death in 
respirator-treated cases, and it was with the 
hope of preventing these that special medical 
and nursing care was employed. First, the pa- 
tient may die of his disease either through a 
depression of the cardiovascular and respiratory 
centres or from the generalized toxemia. The 
prognosis is grave in these cases and stimulants 
have little or no effect. Second, pneumonia 
may result from an acquired upper respiratory 
infection. To aid in preventing this, attendants 
always wore masks. No one with an upper 
respiratory infection was allowed to visit the 
patients, and the patients were protected from 
exposure to draughts, ete. An endeavour was 
made to keep the airway clear and to lessen 
excessive secretions so as to minimize the danger 
of aspiration of extraneous material during 
machine-induced inspirations. The patients 
were taught to eat and drink with the machine 
in operation. When this could not be accor- 
plished the machine was stopped while food was 
being taken. The foot of the respirator was 
elevated 20° to aid postural drainage. Suction 
was carefully employed, to avoid damage to the 
nasal and pharyngeal mucous membranes. 
Trays set up with a laryngoscope, intratracheal 
catheters, and a bronchoscopic outfit were always 
available in the event of a patient aspirating 
material and thus developing massive collapse 





8 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 





[July 1938 








or sudden laryngeal obstruction. The patients 
were turned from side to side and put face 
downward at frequent intervals in the hope of 
reducing the degree of pulmonary collapse. 


Bed sores are very prone to develop rapidly 
and may lead to a fatal outcome. From the 
beginning pressure points were protected and 
the skin over these areas given proper attention. 
As most patients suffer from retention of urine, 
frequent catheterization may easily result in 
genito-urinary infections unless the most rigid 
precautions are observed. Intractable constipa- 
tion followed by severe nausea, vomiting, and 
distension can usually be prevented by the 
judicious use of mineral oil, laxatives and 
enemata. In persistent vomiting a duodenal 
tube employed for gastric lavage and to instil 
fluids and nutriment is of value. 


To care for a patient in a respirator properly 
it is important to have a trained team of doctors, 
nurses, physiotherapists and other attendants to 
thoroughly and efficiently bathe the patient, 
eare for the skin, change bed linen, catheterize, 
administer enemata, apply physiotherapy and 
any necessary medical treatment, all in the short 
interval that the patient is able to be out of 
the respirator. For our group of respirator 
eases a detailed schedule was drawn up concern- 
ing the times and the intervals that patients 
were to be out of the machines. The care and 
treatment employed each time out were recorded 
not only to ensure adequate attention to the 
individual but in order that the entire group 
might receive efficient attention. Extreme 
muscle tenderness and hyperesthesia, which is 
often severe and may be protracted in these 
cases, necessitates particular gentleness in 
handling. 


Many patients, especially during the acute 
stage, and possibly for some months, are able to 
remain outside their respirators only for a few 
minutes without the administration of oxygen. 
Prolonged use of the nasal catheter is danger- 
ous, as it may induce inflammatory changes in 
the upper respiratory tract which may extend 
downward resulting in fatal bronchopneumonia. 
We were able in the most severe cases to keep 
patients out of the respirators comfortably for 
half-hour intervals by employing artificial respi- 
ration with a Forreger anesthetic machine, 
using high concentrations of oxygen. This was 
found necessary in cases with vital capacities 
under 300 ¢.e. In patients with vital capacities 


of 300 to 500 ¢.c. an ordinary mask of the type 
used on McKesson anesthetic units connected to 
an oxygen tank was very efficient. : Patients with 
vital capacities over 500 e.c. could usually re- 
main outside their machines comfortably for 
at least half an hour. 


Patients were removed from the respirators 
at least three times in twenty-four hours for 
routine nursing care, medical attention, and, 
later, for physiotherapy treatments. .Much ean 
be done to increase the general comfort of the 
patient by using air-mattresses, large and small 
rubber rings with pads under pressure points, 
frequent changes of position, and very light 
massage. The rubber collars, if not adequately 
padded, may produce sores around the neck. 

The general treatment of poliomyelitis is the 
same whether the patient is in bed or in a respi- 
rator, but adequate treatment of the paralyzed 
limbs may be difficult to administer to respirator 
eases. The width of the respirators did not 
permit the use of abduction splints on the arms, 
so on every occasion when the patient was out 
of the machine his arms were placed in abduc- 
tion, to give some relaxation to the deltoids and 
also to prevent contractures in the pectoral 
girdles. Unless particular care is taken the pa- 
tient will be placed in the machine with his arms 
folded across his chest. This is liable to stretch 
a weak triceps, and might, therefore, predispose 
to the development of contractures in the biceps. 
The arms should be in a position of almost com- 
plete extension at the elbows during most of the 
time that the patient is in the respirator, and 
earefully supervised physiotherapy should be 
applied to the arms and shoulder-girdles on 
every possible occasion. 

Management of bulbar cases.—In cases with 
bulbar involvement difficulty in swallowing and 
the collection of excess mucus in the throat were 
the major problems in treatment. Special nurs- 
ing care and the discontinuance of food and 
fluids by mouth were instituted at once. 
Methods designed to cope with excess mucus in- 
cluded elevating the foot of the bed, hypodermic 
injections of atropine in repeated doses, and the 
use of suction apparatus. Sedatives, such as 


sodium luminal intramuscularly, were admin- 
istered to allay the patient’s apprehension. 
Fluids were given intravenously or by duodenal 
tube when deemed necessary. In certain of the 
bulbar cases and in some cases where headache 
was a very prominent symptom the administra- 
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tion of 50 per cent glucose, in 50 e.ec. doses 
intravenously, was used in the hope of reducing 
edema associated with the infection in the 
central nervous system. There appeared to be 
some relief of the headache and, occasionally, 
some temporary improvement in bulbar symp- 
toms, but it was not definitely established that 
this treatment was of any value in retarding 
progression of the disease, once paralysis had 
occurred. 

The management of non-paralytic cases.— 
Non-paralytie cases were usually discharged 
from hospital at the termination of the three 
weeks’ quarantine period. However appoint- 
ments were made for these patients to be re- 
examined within four weeks of discharge, and 
they were instructed to communicate with us 
should any untoward symptoms develop. In 
several instances these non-paralytic patients, 
in common with a few with slight paralysis, 
were inconvenienced by persistent pains in vari- 
ous muscles of the limbs or back. These pains 
were usually aggravated by exertion. In three 
eases they were sufficiently severe to require a 
period of complete rest and ultra-short-wave 
diathermy was administered over the region of 
the cord where it was assumed that the inflam- 
matory change leading to the pains was present. 
With this treatment the pains ultimately disap- 
peared in every case. In patients who were 
discharged from hospital as non-paralytic sub- 
sequent examination did not reveal any instances 
of paralysis which had developed following re- 
turn to normal activity. 

The treatment of paralytic cases during con- 
valescence.—After the quarantine period was 
over the majority of the paralyzed patients re- 
mained in hospital, and all were kept at com- 
plete rest in bed. Where there was well marked 
paralysis of the back or girdle muscles Bradford 
frames or fracture boards were used in the 
early stages. 

Prevention of deformities depends on accu- 
rate and repeated observations of the extent of 
the paralysis and on the early detection of more 
rapid recovery in certain muscles in order that 
consequent over-stretching of their weak antago- 
nists may be prevented. This is liable to occur 
and if allowed to continue unchecked may 
rapidly lead to the development of severe con- 
tractures and, possibly, to irreparable damage 
to the stretched muscles, 


For the best results in the treatment of 
paralytic cases the findings obtained on repeated 
examinations should be carefully recorded in a 
manner which permits comparison at different 
periods during convalescence. This makes it 
possible to gauge accurately the progress and to 
make necessary modifications in treatment. For 
this purpose a printed chart* on which all the 
important muscles are listed is invaluable. Ex- 
aminations should be charted once monthly. 
These detailed records of the state of the affected 
muscles serve as a guide for the general man- 
agement of the case and indicate the particular 
muscles requiring more frequent observations. 

For the purpose of more accurately recording 
improvement in paralyzed muscles repeated esti- 
mations of the returning power were made with 
spring balances. Two of these instruments were 
used, one graduated in ounces and the other in 
pounds. It was found that almost all the limb 
muscles could be examined by attaching slings 
to the limbs in an appropriate manner and hav- 
ing the patient voluntarily maintain the limb 
in position by means of the muscles or group 
of muscles to be tested against the spring 
balance. 

Suitable splints of an easily adjustable type 
were applied where necessary. Those most com- 
monly used were designed to keep the feet in 
dorsiflexion and the arms in abduction at the 
shoulders. Bivalved plaster casts were used very 
little because they were found to be less clean 
and comfortable, and they tended to cause pres- 
sure sores. Thin, flat, plaster splints were 
found effective in dealing with paralysis of the 
extensor muscles of the wrists and fingers. 

Various types of splints were tried in the 
treatment of opponens pollicis paralysis. The 
most effective was a glove cut so that the fingers 
were free but the thumb kept in correct position 
by means of a roll support in the palm of the 
hand and tied to a ring attached to the ulnar 
side of the glove. Less commonly used splints 
were devised according to the needs of the indi- 
vidual case. An example of such a splint is a 
tight abdominal binder in cases where severe 
paralysis of the abdominal muscles is present. 
Not only does this give support to the weakened 
muscles but it greatly facilitates coughing, de- 
feeation and micturition. 


* A eopy of the chart used at the Toronto General 
Hospital may be obtained on application to the authors. 
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Occupational therapy.—F rom the first it was 
realized that the mental attitude of the patients 
must receive the greatest consideration. Much 
could be done by the doctors and nurses to create 
an atmosphere of optimism, but it was evident 
that means must be provided for occupying the 
patients’ time in an interesting manner. In 
this regard the work of the occupational 
therapists has been invaluable. Various forms 
of activity suitable to the individual patients, 
according to age and temperament, were devised, 
and this method has been found most satis- 
factory in helping to maintain a healthy mental 
attitude in the paralyzed patients. The respi- 
rator cases presented the most difficult problem, 
but the installation of radios, the use of mirrors 
to enlarge their view of the ward, and the at- 
tachment of book-rests to the respirators, to 
make reading possible, have been of great value. 
A period of time each day has been devoted to 
the continuance of school work with those pa- 
tients of school age who have remained in hos- 
pital. Educational authorities have cooperated 
by sending teachers to the wards to direct and 
supervise the studies. Up to the present time 
the emotional status in this series of patients 
has been consistently good, and it is probable 
that the care which has been taken to occupy 
their time in a pleasant and profitable manner 
has been instrumental in bringing this about. 

Physiotherapy.—tThis series of cases received, 
in addition to rest and splinting, treatment by 
heat, massage, passive movements, active ex- 
ercises, muscle training and galvanic stimula- 
tion. The purpose of such a program was as 
follows: (1) the prevention or retardation of 
the development of muscle atrophy; (2) the 
prevention of the development of contractures 
and deformities; (3) the re-education of the 
patient in the use of muscles recovering from 
paralysis; (4) in eases of muscle paralysis 
beyond recovery to educate the patient how to 
use his remaining muscles to the best possible 
advantage. 

It is obvious that the best chance of accom- 
plishing these objectives is by starting treatment 
early. Consequently, as soon as the patient’s 
temperature was normal and the tenderness had 
disappeared from the affected muscles physio- 
therapy was commenced. Early treatment con- 
sisted of the application of heat, massage and 
passive movements. A portable lamp producing 
a non-luminous type of infra-red ray was the 


souree of heat. This was used for the purpose 
of increasing arterial circulation and relaxing 
muscle spasm. In the acute stage the latter was 
encountered not infrequently in unparalyzed 
antagonistic muscles. Arm and leg baths, with 
the water at 95° F., were also utilized for the 
same purpose. 


Massage, at first, consisted of movements light 
in type. Efflleurage, gentle kneading, and light 
friction were employed about the joints. The 
object of massage is primarily to aid the nutri- 
tion of the paralyzed muscle by increasing 
arterial circulation and venous and lymphatic 
drainage. Treatment at this stage should be 
brief, as over-treatment can produce paralytic 
dilatation of the capillaries, thus defeating the 
purpose of the massage. Affected extremities 
often can be treated while resting on splints but, 
if these are removed, adequate care must be 
taken that there is no stretching of paralyzed 
muscles, Although treatment is of short dura- 
tion, it may be repeated two or three times 
during the day. 

Passive or relaxed movements were used from 
the first. These have as their object the preven- 
tion of contractures and the preservation of 
mobility in the joints. Each joint was moved 
once daily, always exercising great care not to 
stretch paralyzed muscles. If two antagonistic 
groups of muscles were paralyzed, then passive 
movement was only carried out in the middle 
range. 


Active movement is probably the most impor- 
tant single factor in the program of physical 
treatment, calling into play and exercising the 
entire neuro-muscular unit. Muscle training 
was commenced as soon as the slightest sign of 
voluntary contraction could be seen in the 
muscle. A definite plan was followed, commenc- 
ing with gently assisted active movement, then 
advancing to free movement, and finally employ- 
ing eccentric or concentric resisted active move- 
ment. In order to place the muscles in the best 
possible position for working, the sling method 
deseribed by Guthrie-Smith’® was utilized. This 
consists of an overhead frame with canvas slings 
suspended from it. These are so arranged that 


an arm or a leg, or the whole body if necessary 
ean be suspended in slings. This method pos- 
sesses the advantage of eliminating friction and 
greatly decreasing the effect of gravity, and any 
type of active movement can be carried out. It 
is next in value to hydrotherapy (pool or Hub- 
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bard tank) and is of greatest assistance in 
treatment when the latter is not available. 


Respiratory or breathing exercises were also 
used in patients recovering from paralysis of 
the muscles of respiration and able to be out 
of the respirator for varying periods of time. 
These exercises are specially designed to give 
active exercise to all the muscles of respiration. 

Galvanic stimulation possesses value as a 
means of producing artificial exercise of a 
muscle. It should be used with great care, due 
to the ease with which muscle fatigue can be 
produced. The surging galvanic current was 
used with discrimination in these cases, chiefly 
where atrophy was developing rapidly or where 
mild contractures were appearing. 

In the treatment of paralyzed cases by means 
of physiotherapy certain fundamental principles 
of muscle re-education must be kept in mind. 
(1) The masseuse must make sure that the pa- 
tient understands what is required in the way 
of active movement. It may be necessary to 
demonstrate this either by means of a passive 
movement or by movement of a sound limb. 
(2) Fatigue of the muscle must be avoided. 
This will necessitate periods of rest between 
exercises or alternative massage and active 
movements. Evidence of fatigue will be seen 
as loss of power and contractility. When this 
occurs the muscle or muscle group should be 
rested for a few days, then active exercise re- 
sumed in a graduated manner. Anyone who 
has treated a large number of cases with active 
movement will have made this observation; if 
not, then the amount of active exercise has not 
been carried to the desired degree which is just 
slightly less than the maximum. (3) A para- 
lyzed muscle must never be stretched by the 
contraction of a muscle undergoing active move- 
ment. (4) One should remember not to neglect 
the muscles of a non-paralyzed extremity, which 
frequently suffer from prolonged rest in bed. 

The necessity for close clinical observation of 
the recovering paralytic cases cannot be over- 
emphasized. Methods of physiotherapy have to 
be altered or modified repeatedly if the maxi- 
mum recovery is to be obtained. It has been 
observed frequently that in a given case the 
muscles may improve rapidly for a time and 
then improvement will cease, only to be resumed 
when the necessary change in treatment is made. 
The following case serves as an illustration. 


B.M., male, aged 17, was admitted to hospital on 
September 5, 1937. 

The patient had almost complete paralysis of the 
whole left arm and severe paresis of the whole right 
arm and right leg. His left leg showed only mild 
paresis. He was placed on a Bradford frame and the 
left arm maintained in an abduction and flexion splint 
with support to the wrist. The right arm was main- 
tained in an abduction splint with extension at the 
elbow. The feet were supported in dorsiflexion. Physio- 
therapy was commenced on September 28th and consisted 
of infra-red radiation to the paralyzed limbs followed 
by massage, passive movements at all joints, and muscle 
training. 

On October 28th contractures were found to be 
developing in the right arm at the elbow. The splint 
was removed from the arm and controlled active exercises 
were instituted. Following this there was rapid im- 
provement in power and recovery from the contractures. 
The right opponens pollicis muscle was splinted on 
October 28th. On October 31st sling exercises for both 
arms were instituted and hot water baths to the left 
arm. In addition to infra-red radiation and massage 
active exercises were commenced for the back and legs. 

By November 18th improvement in the right arm 
had progressed rapidly, but the left arm showed very 
little improvement. The legs were improving slowly. 
There was no improvement in the right opponens; it 
was paralyzed to about the same degree as the left. 
The right opponens splint was removed and the muscle 
treated with active movement while the left opponens 
pollicis was splinted. 

On November 23rd splinting of the left arm was 
abandoned because of fixation of inward rotation at the 
left shoulder, and treatment by controlled active move- 
ments was increased. On November 29th the contrac- 
tures at the left shoulder were much improved. By 
December 16th the right arm and the left leg were 
improving very satisfactorily, and the left arm showed 
return of power in certain muscle groups. The left 
wrist- extensors, however, which had previously dis- 
played fair power, were found to be powerless. This 
was attributed to too much active movement, so a cock- 
up splint was applied and active movements stopped. 
By December 28th the power had returned to the ex- 
tensors of the left wrist and the movement was strong 
once more, but since wearing the cock-up splint stiffness 
of the wrist on flexion had developed. 

Examination on January 17th showed the right arm 
to be almost normal in power, except for the opponens, 
which, although still weak, was improving. The left 
arm showed much improvement particularly in the 
proximal muscles; the opponens, however, had no power. 
The legs were almost normal, apart from a mild weak- 
ness of the toes. The extensors of the left wrist were 
still improving in power but, although the stiffness of 
the wrist joint was now almost negligible, the power of 
the flexors, which formerly had been quite good, was 
poor. They apparently had suffered as a consequence 
of the extensor splinting. 

The left arm had been supported in abduction for 
about ‘five weeks by pillows and a sling, and, on January 
24th, a contracture of the left trapezius and a mild 
scoliosis of the upper thoracic spine were noted. Ab- 
duction of the arm was discontinued and sandbags were 
applied to the left shoulder. 


On February 14th, exercises for mobility and 
strengthening of the back were instituted, together with 
general exercises for the whole body. The only serious 
paralysis remaining at this time was in the left arm, 
but some voluntary power was present in every muscle 
except the opponens. 

By February 22nd the contracture in the left 
trapezius was much improved and the scoliosis scarcely 
apparent. Power in the left deltoid and left shoulder- 
girdle muscles had not shown any regression since the 
support was removed. However, a tendency to contrac- 
ture in the left pectoral muscles was noted, and it was 
planned to abduct the arm for twelve hours each day. 
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Examination on March 22nd showed no contracture and 
improvement had progressed in all muscles of the left 
arm except the opponens pollicis. 

The progress of this case clearly shows the 
need of careful examination of the paralyzed 
patients at short intervals and of the necessity 
for modifying or altering the treatment in order 
to prevent deformities and to facilitate the 
recovery of the paralyzed muscles. It shows, 
too, that no general plan of treatment, no matter 
how complete, can be adopted for all cases. 
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EXPERIMENTAL STUDIES WITH SULPHANILAMIDE AND OTHER 
COMPOUNDS* 


By P. H. Greey, M.D., B.Sc. 


Toronto 


HE introduction of chemical compounds for 

the treatment of bacterial infections has al- 
ways been characterized by the great enthusiasm 
of the sponsors. Because only a very few have 
stood the test of time a justly sceptical attitude 
has been developed towards the acceptance of 
specific chemo-therapeutic agents. Sulphanila- 
mide and other compounds have been widely 
acclaimed as remarkably efficient therapeutic 
drugs. Full evaluation of their clinical effec- 
tiveness, limitations and dangers is far from 
complete, but it is certain that in their present 
form they should not be used for all bacterial 
infections. 

The basis for the clinical use of these drugs 
was the experiments of Domagk* conducted in 
1932. His results were not published until 
February, 1935, so that the earliest papers to 
appear on this subject were clinical. The first 
drug, patented on Christmas Day, 1932, by 


*From the Department of Pathology and Bacteri- 
ology, University of Toronto and the Toronto General 
Hospital. 

One of the papers in a symposium before the 
Section of Medicine, Academy of Medicine, Toronto, 
January 11, 1938. 


Domagk, was named streptozon, to indicate, we 
presume, that it was specifically active against 
streptococci. Strangely enough, though, the 
first case treated with streptozon was one of gen- 
eralized staphylococcal infection of the skin. 
Improvement followed the treatment. Neither 
this paper nor those that followed in the next 
two years aroused any interest, and it was 
Domagk’s publication that first stirred scientific 
thought. 

Domagk’s investigations were prompted by 
the observation that for an aniline dye to be 
fast for fabrics it must have a double nitrogen 
linkage between a benzene ring and a sulphona- 
mide radical in the para position. Someone 
suggested that such compounds might have a 
destructive action on bacterial protoplasm. 
Domagk therefore infected animals with a num- 
ber of pathogenic bacteria and treated them with 
all the aniline dyes having this structure. He 
found that mice survived a hemolytic strepto- 
coceal infection if they were treated with the 


substanees now known as the prontosils. Pron- 


tosils have no effect upon hemolytic streptococci 
Thus there was no ready ex- 


in the test tube. 
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planation of the curative effect, and had the in 
vivo test not been used these drugs would not 
have been discovered. 

Experiments by a group of French workers 
demonstrated that the double nitrogen linkage 
was not essential and that the simpler com- 
pound, para-amino-benzene-sulphonamide, named 
by Fuller sulphanilamide, was just as effective. 
This substance which had been known for thirty 
years, was shown to inhibit the growth of strep- 
tococci in vitro, and could be liberated from the 
prontosils by reduction. The curative effect of 
the prontosils was supposed to be due to bacteri- 
ostasis through conversion in the body to 
sulphanilamide. Considerable confusion has 
occurred in the literature through the use of the 
name ‘‘prontosil’’ for all three compounds. In 
many publications it is almost impossible to 
determine which one of the drugs was used for 
treatment. Adequate comparison of the clinical 
efficiency of these drugs, in many instances, 
cannot be made because of this terminology. 


EXPERIMENTAL 


Certain conditions are necessary before thera- 
peutie effects can be demonstrated with these 
drugs in experimental animals, The particular 
bacterial species used for infection is very im- 
portant, and the strain must be virulent for the 
type of animal injected in order that dramatic 
results may be obtained. 

Streptococcit.— Many strains of hemolytic 
streptococci. freshly isolated from human infec- 
tions have a low virulence for white mice. Doses 
of 10 million bacteria, injected intraperitoneally, 
usually are necessary to cause the death of the 
animals. If such strains are transferred re- 
peatedly through mice the virulence of some 
will become enhanced so that the injection of 
20 or 30 streptococci will kill 90 per cent of 
the mice. 

Working with a strain of this virulence, very 
remarkable results can be obtained on treating 
either with the prontosils or with sulphanila- 
mide. White mice can be infected with as many 
as 10,000 lethal doses of hemolytic streptococci 
and at least 80 per cent of them be saved by 
the drugs. All of the control mice will die in 24 
or at the latest 48 hours. Mice can be protected 
even though treatment be delayed for as long 
as 8 hours after the infecting intraperitoneal 
injection. All the mice at this time have a 
septicemia to the extent that there are several 


hundred streptococci per 1 ¢.c. of blood. Suc- 
cessful treatment consists in giving fairly heavy 
doses of the drugs during the first 10 hours and 
then continuing with a single daily administra- 
tion for at least six days. If the treatment is 
stopped before this time a number of the mice 
will die of the streptococcal infection. Mice 
that have recovered through treatment possess 
no demonstrable immunity to the hemolytic 
streptococcus. 

As the virulence of the strains used for pro- 
ducing such experimental infections decreases 
so do the protective results. The lower the 
virulence, the larger is the number of strep- 
toeoeci that must be injected. Just how im- 
portant this question of dosage is it is impossible 
to state, but it is very clear that experimental 
results are obtained only with highly virulent 
strains of hemolytic streptococci. 

Among the other varieties of streptococci two 
are worthy of mention, S. viridans and the 
anaerobic streptococci. An in vivo technique 


has not been worked out for these two species, - 
but by means of in vitro tests it has been shown 


that a number of strains of S. viridans derived 
from eases of subacute bacterial endocarditis 
are as susceptible to bacteriostasis as the hemo- 
lytic variety. Strains of similar origin but of 
the fecal type are completely resistant in im 
vitro tests. 


We have, as yet, no experimental data of the 
effect of these drugs on the anaerobic strepto- 
cocci which are the cause in some puerperal 
infections. While only a small number of cases 
have been treated, the results indicate that the 
anaerobie streptococci are apparently not af- 
fected by sulphanilamide. 

Other microorganisms. — The meningococcus 
ean be made virulent for mice by injecting it 
intraperitoneally with mucin. Even more strik- 
ing results than those with hemolytic strepto- 
cocci have been obtained with the meningococcus, 
using this technique. Mice can be protected 
from a million lethal doses by often only one 
administration of sulphanilamide, provided the 
drug is given early. When treatment is delayed 
the results are poor. 

The mouse results in typhoid infections have 
not been as striking. The same is true for 
staphylococeal infections, for, while the animals 
may survive a hundred lethal doses, septic ab- 
seesses persist in the liver and peritoneum. 
Very little in vivo work has been done with 
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staphylococci because the organism is not highly 
virulent for experimental animals. In pneumo- 
coecal infections in mice the results have been 
quite good, especially when treatment is com- 
bined with type specific antiserum. Experi- 
mental animals have been protected from lethal 
intraperitoneal injections of Cl. Welchii by 
sulphanilamide, but this type of infection is not 
comparable to gas gangrene in man. Negative 
results have been obtained in experimental 
syphilis, in avian malaria, and with trypano- 
somiasis in mice. 

Experimentally, the viruses of poliomyelitis, 
herpes, lymphogranuloma inguinale, encephali- 
tis, and influenza have not been affected by the 
drugs. The exception to these negative findings 
with virus has been lymphocytie choriomenin- 
gitis in mice. Good results follow treatment 
with prontosil but not with sulphanilamide. 
Recently Dochez and Stanetz have reported the 
successful treatment of canine distemper with 
sodium sulfanily] sulfanilate. 

Therapeutic results in spontaneous diseases 
in animals would impress one more than those 
in induced infections. The only evidence that 
we have on the effect of sulphanilamide relative 
to natural disease in experimental animals is 
that reported by Seastone. He isolated two 
strains of hemolytic streptococci from a natural- 
ly occurring disease of guinea pigs. One of 
these was highly virulent, the animals dying of 
septicemia in about five days’ time; they could 
be saved by sulphanilamide. The other strain, 


after intradermal injection, localized in the 


lymph glands with chronic abscess formation; 
when animals injected with this strain were 
treated immediately no sign of the infection 
occurred. If treatment was delayed for five 
days so that the infection was established sul- 
phanilamide had no effect on the course of the 
disease, and it progressed as in the controls. 
This observation is important in connection with 
infections in man, especially as Hofmann re- 
ported that prontosil could not be found in the 
contents of stabilized abscesses. It apparently 
does not readily pass through the abscess wall. 

Experimentally, it has been impossible to 
study the effect of sulphanilamide upon gono- 
coceal infection, through the lack of virulence 
of the organism. But on account of the experi- 
mental results with the closely related meningo- 
eoceus, and because the gonococcus is equally 
susceptible to bacteriostasis in vitro, and as sul- 


phanilamide is excreted in high concentration 
in the urine it was hoped that these drugs would 
prove of value in the treatment of gonorrhea. 
There was thus very little experimental evidence 
for their use in such infections. 

Bacteriostatic tests —In vitro tests are carried 
out by adding sulphanilamide in a concentration 
of 1:10,000 to media, and comparing the amount 
of growth with control cultures. This con- 
centration is approximately that which is ob- 
tained in the blood stream during adequate 
therapy. The bacteriostatic action of sulphanila- 
mide for a large number of different micro- 
organisms, including those that infect the uri- 
nary tract, has been demonstrated by this means. 
The bacteriostatic effect is not interfered with 
by the presence of serum or blood in the 
medium, which reduces or nullifies the action 
of most other chemical antiseptics. Further, 
the white blood and other body cells do not ap- 
pear to be damaged by the sulphanilamide. The 
bacteria are not killed, their growth is merely 
retarded. It is perhaps worthy of note that all 
strains of hemolytic streptococci are not equally 
affected by sulphanilamide in vitro, for the bac- 
teriostatic action is often greater on some strains 
than on others. , 

One would be very loath to interpret these 
in vitro experiments as indicating that a clinical 
response to infections due to these microorgan- 
isms was to be expected. It is a far enough 
jump from the experimental animal to man 
without going back to the test tube, especially 
as very slight changes in culture media marked- 
ly affect bacterial growth curves. 

Mode of action.—Most of the recent experi- 
mental work has been directed towards elucidat- 
ing the mode of action of these drugs. Their 
curative effect might be through a direct action 
on the bacteria themselves, either by destruction, 
by inhibition of growth, by alteration of viru- 
lence, by neutralization of toxic substances, or 
by interference with capsule formation. On the 
other hand their effect might be not on the 
bacteria but on the normal defense mechanisms 
of the host, stimulating the leucocytes or 
reticulo-endothelial system to active phagocytosis 
or in other ways altering the type and character 
of the tissue response to the irritant. 

It has been convineingly demonstrated that 
sulphanilamide has no bactericidal action on the 
hemolytic streptococcus. While there is some 


evidence of capsular or other membrane change, 
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radical alterations in the characteristics of 
mouse-virulent streptococci are not brought 
about by treatment with sulphanilamide. The 
only demonstrable action is retardation of early 
growth. These facts clearly point to the neces- 
sity of an adjuvant action on the part of the 
body fluids or cells. Such a possibility was con- 
sidered from the very beginning of the experi- 
mental studies, for Domagk, noting an increase 
of mononuclear cells in the peritoneal exudate 
of treated mice, thought that the reticulo- 
endothelial system might play a fundamental 
role in the action of the drug. Blockade of the 
reticulo-endothelial system and splenectomy do 
not decrease the chemo-therapeutic action. 

In experimental hemolytic streptococcal in- 
fections both the leucocytes and macrophages 
are important defense cells. Mice die of an 
induced hemolytic streptococcal infection de- 
spite adequate sulphanilamide therapy if the 
leucocytes are reduced by benzene to 500 per 
e.mm. In normal mice, however, sulphanilamide 
apparently produces a bacteriostasis sufficiently 
marked to protect the leucocytes and to allow 
the natural defense macrophages to accumulate. 
The drug itself does not stimulate the mobiliza- 
tion of the macrophages. Long has shown in 
experimental Welch bacillus infection of the 
peritoneal cavity that bacteriostasis due to sul- 
phanilamide plays a determining réle. While 
these experiments indicate that the bacteriostatic 
action of sulphanilamide plays an important 
part in the therapeutic result it is by no means 
certain that this is the full explanation, as other 


possible modes of action have still to be in- 
vestigated. 

Recently a number of new chemical com- 
pounds have been found to be effective in ex- 
perimental infections. The chemical structure 
of some of these is very interesting and throws 
much doubt on the importance of sulphanila- 
mide and the sulphonamide configuration in 
effective compounds. We thus have a number 
of chemicals of very different structure that are 
effective in experimental infections, but we 
know very little about the value of any of them 
in infections of man. Sulphur in various 
functional states, as sulphonamide, sulphonate, 
sulphone, or sulphide, appears as a common con- 
stituent of all and is included as a radical in 
many of the derivative compounds. Although 
the benzene ring is found in most of the com- 
pounds the pyridine nucleus occurs in others. 

The number of new drugs shown to be of 
equal or even greater value than sulphanilamide 
in animal experiments is increasing almost 
weekly, and if this continues the situation may 
indeed become chaotic. Adequate clinical trials 
have been conducted principally with sul- 
phanilamide, but with so many compounds 
available a real problem confronts clinicians, to 
determine which of these may be most useful in 
human infections. The future holds hope that 
more effective and less toxic compounds will be 
found. 
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THE USE OF SULPHANILAMIDE IN CLINICAL MEDICINE* 


By W. Hurst Brown, B.M.(Oxon.), M.R.C.P. (Lonp.) 
Attending Physician to the Toronto Western Hospital 


HE employment of chemical substances as 

antibacterial agents has been a goal of medi- 
eal science since the days of Pasteur, but the 
anticipation that chemical antidotes would 
speedily be found effective in combating bac- 
terial diseases has not in general been realized. 
The apparently rational use of carbolie acid on 
the surface of the body soon led to appalling 
results and the discontinuance of this direct 
attack. It became almost axiomatic that the 


*One of the papers in a symposium before the 
Section of Medicine, Academy of Medicine, Toronto, 
January 11, 1938, revised to date of May 15th. 


undoubted potency in vitro of bactericidal 
chemicals could not be reproduced in vivo with- 
out endangering the lives of both tissues and 
host. Thus was ushered in the new era in which 
great advances were made in the knowledge of 
the so-called ‘‘immunity mechanism’’ of living 
animals. Even the triumphant discoveries of 
Erhlich of the power of chemicals in combating 
non-bacterial organisms and the use of quinine 
in malaria failed to divert attention from the 
newer biological attack on microbic diseases. 
Despite the swing of the pendulum and the dis- 
appointments of the past there have always 
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been workers who fought for that earlier con- 
ception. Sulphanilamide and its derivatives are 
the result of this zealous striving. The extra- 
ordinary interest which is evinced in the drugs 
of this series is attested by the appearance in 
the literature of almost three hundred articles 
in the past thirty months. 

In clinical practice the results of its use are 
not easy to assess. There are several reasons 
for this, but three in particular seem to be im- 
portant. First, the time has been too short, 
secondly, the drug has been used in a multitude 
of diseases and in too many instances in a 
decidedly uncontrolled manner; thirdly, there 
has been considerable variation in the drugs and 
dosages employed, and many observers have 
neglected to use methods designed to determine 
the amount of active drug in the blood, urine 
and tissues of their patients. Therefore, an 
analysis of the literature on the clinical use of 
sulphanilamide warrants only general con- 
clusions. 


In the course of this presentation the word 
sulphanilamide will be used to include its pron- 
tosil derivatives since their action is supposed 
to depend upon the elaboration of the simpler 
substance. It is beyond the scope of this paper 
to delineate the avenues of fresh researches 
which are bringing new and sometimes little 
related chemical substances into prominence. It 
is quite possible that one of these, or one yet to 
be discovered, will prove to be far more effi- 
cacious as a therapeutie agent than sulphanila- 
mide; but sulphanilamide and its derivatives 
still hold the stage because their worth has been 


shown by both laboratory and clinical observa- 
tion. 


When any new remedy is brought to the 
attention of the medical profession three ques- 
tions should be asked: first, what can it do to 
combat disease? secondly, what doses and in 
what form should it be given? thirdly, what 
harm may follow the therapeutic use of the drug 
in the prescribed doses? 

What can sulphanilamide or its derivatives 
do to combat disease? Although there was 
some sporadic clinical use of these drugs before 
the publication of Domagk’s paper, yet it is 
being found that the most spectacular results 
at the bed side have been obtained in conditions 
in which the responsible organisms have been 
shown experimentally to be most subject to the 
influence of sulphanilamide. It has been demon- 


strated that almost all strains of beta-hemo- 
lytic streptococci, with the notable exception 
of group D. (Laneefield), respond by experi- 
mental test to these drugs. Long has in fact 
suggested that a simple bacteriostatic test should 
be used as an indicator for the employment of 
sulphanilamide in any given clinical case. 
Apart from puerperal fever no very large 
series of cases of hemolytic streptococcal 
septicemia are reported. If the results of 
Mitchell and Trachsler, Carey and Keefer are 
taken together there is a total of 18 cases (7 
of whom were infants) treated with sulphanila- 
mide, with recorded recoveries in 15, a mor- 
tality rate of about 17 per cent. A larger and 
more instructive series is that from Queen 
Charlotte’s Hospital, London, as reported by 
Colebrook and his colleagues, and by Gibberd. 
Gibberd reported a death rate in puerperal 
fever of 20 per cent in 210 cases treated in 
1934-5 by methods other than sulphanilamide, 
as against 4.5 per cent in 157 cases treated by 
this drug in 1936 and the first quarter of 1937. 
It has been argued that Colebrook and Kenny’s 
earlier figures might possibly be explained by 
a startling alteration in virulence of the 
hemolytic streptococci. When, however, in a 
more recent communication Colebrook and 
Purdie reported that of 199 cases treated by 
sulphanilamide the death rate was only 5.5 per 
cent as compared with an average death rate 
of 22.8 per cent for the previous five years 
there is some justification for their conclusion 
that it is, to use their term, ‘‘highly probable”’ 
that this improvement has been in an important 
degree due to the employment of sulphanila- 
mide. Even more arresting are the results of 
this therapy in what Gibberd has termed the 
‘invasive’? cases, that is, cases of puerperal 
fever where the infective agent has spread 
beyond the birth canal and appeared in the 
blood. In 22 cases with positive blood cultures 
treated by chemotherapy Colebrook records the 
death of only 6 patients, a mortality rate of 
27.3 per cent. These results stand in great 


contrast to those obtained in the four preced- 
ing years, 1932-1935, during which time there 
were 82 cases (untreated by sulphanilamide) 
and of these 52 died. The mortality rates for 
this group ranged in the various years from 
58 to 93 per cent, with an average death rate 
of 71 per cent. 
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These statistics are highly encouraging, but 
for truly spectacular results it is necessary to 
examine the findings in cases of streptococcal 
meningitis. In a 35-year period (1901-1934) 
Gray reported that only 66 instances of re- 
covery were to be found in the literature. More 
recently Trachsler et al. have been able by 
diligent search to add a further 23 recorded 
recoveries to this list, making a total of 89 
cures in the pre-sulphanilamide era. The mor- 
tality rate of this disease was until 1935 
accepted by competent observers as lying be- 
tween 97 and 99 per cent of all cases. A 
cursory review of the recent literature shows 
that to date (a period of 30 months of sul- 
phanilamide therapy) at least 56 recoveries 
have been recorded and that the recovery rate 
has, contemporaneously with the use of sul- 
phanilamide, risen from between 1 to 3 per 
cent to 80 per cent in this disease. 


In the treatment of erysipelas there is also 
general agreement that chemotherapy is very 
valuable. In this disease, except when it at- 
tacks infants, the debilitated or the aged, 
recovery is usually to be expected. The system 
of alternate or group controls is here particu- 
larly applicable. When this has been done it is 
found in series running into hundreds that the 
chemically treated cases show benefits not ap- 
proached by any other treatment with respect 
to the rapidity with which the spread is ar- 
rested, the duration of the primary toxemia 
and fever, the percentage of complications and 
the number of days the patients were required 
to remain in hospital. Most observers now 
agree that with adequate dosage of sulphanila- 
mide the spread of erysipelas can almost always 
be arrested in within 16 to 48 hours after 
treatment is commenced. 


In searlet fever, by contrast, almost no good 
results have yet been recorded. There is some 
evidence, however, that the exhibition of sul- 
phanilamide along with serum materially re- 
duces the percentage of septic complications. 

In streptococcal pneumonia there is not 
yet enough evidence at hand to warrant defi- 
nite conclusions, although there are scattered 
reports of good results, especially in the 
treatment of empyemata in conjunction with 
aspiration or other forms of drainage. The 
results in streptococcal peritonitis are not 
encouraging. The same may be said of sup- 
purative streptococcal abscesses and adenitis. 


On the other hand there has been a general 
inclination to view with hope the effect of 
sulphanilamide and its derivatives in strepto- 
coceal otitis media and mastoiditis, and, with 
enthusiasm, its employment in tonsillitis and 
pharyngitis due to these organisms. It is, 
however, noteworthy that no great success has 
attended attempts to remove the streptococcus 
from carriers after scarlet fever, and some have 
warned that the treatment may actually in- 
crease the number of these. 


The treatment of rheumatic fever, chorea, 
rheumatoid arthritis and other diseases of 
allegedly streptococeal origin has been devoid of 
good results. To date there are also no recorded 
recoveries in cases of streptococcal endocarditis, 
whether due to the hemolytic or the S. 
viridans. Most anaerobic streptococci and the 


S. fecalis appear to be resistant to the drugs 
of this series. 


In meningococcal meningitis there seems to be 
clear evidence that sulphanilamide is at least as 
effective as the antisera, but many clinicians 
believe that the combined treatment, where 
possible, should still be adopted. Schwentker 
reported 15 per cent mortality in 52 drug-treated 
cases against 30 per cent mortality in the serum- 
treated cases in the same epidemic in the same 
hospital. Although successes have been re- 
ported with the use of sulphanilamide by mouth 
or prontosil intramuscularly in meningitis there 
are many who think that this should be supple- 
mented by intrathecal injections of 0.8 per cent 
sulphanilamide solution. 

Sulphanilamide is, of course, being very wide- 
ly used in the treatment of gonorrhea, whether 
acute or chronic. Five authors recently report- 
ing on several hundred cases_in toto agree that 
with adequate and carefully supervised dosage 
from 70 to 90 per cent may be cured. There 
are many who believe these figures to be too 
high. Certainly the best results have been 
obtained with doses which are potentially toxic 
and when the treatment has been carried on for 
2 to 3 weeks after apparent cure. Several have 
sounded a warning against a possible or actual 
spread of the disease by those who have deemed 
themselves cured after a few days’ treatment. 
Gonococeal arthritis in the hands of some has 
been rapidly cured. Others have not had good 
results in this or in iridocyclitis. 

In pneumococeal infections there is reason to 
hope that the drugs of this group may prove 
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to be of aid in some types. Attention is particu- 
larly being directed to type III in view of 
the characteristics of this organism and the 
encouraging nature of experimental data. 
Heintzelman Hadley and Mellon gave sul- 
phanilamide in 9 eases of type III pneumonia 
and 7 recovered. In a control series of 10 cases 
there were 8 deaths. Figures are also given of 
a death rate of 75 per cent in 33 untreated cases 
in Pittsburg, as against 22 per cent in the 
treated group. 

Dr. Harold Kinsey and myself have been 
using these preparations with what would seem 
to be a measure of success at the Toronto 
Western Hospital in type III pneumonia. In 
view of the commonly accepted high mortality 
rate in this infection our results of 5 cures 
in 5 treated cases, 3 of which had positive 
blood cultures, would seem at once to be 
decisive. There is, however, evidence that in 
the present season the type III pneumo- 
ecoccus infections are of a particularly non- 
lethal character, and for this reason the results 
to date are being considered tentatively. In 
two other cases in which sulphanilamide had no 
apparent immediate effect on the course of the 
disease it was found that the particular organ- 
ism (type III pneumococeus) was insensitive 
to sulphanilamide by the in vitro bacteriostatic 
test, and treatment was therefore stopped. At 
the same hospital Dr. William Keith has kindly 
permitted me to see the records of an as yet 
unpublished case of type III pneumococcal 
meningitis in which under chemotherapy a 
complete and rapid recovery ensued. The pneu- 
mococeus was, in this instance, typed directly 
from the spinal fluid before treatment was com- 
menced. Recently, a second cure in pneumo- 
coceal meningitis has been reported. 


Very encouraging reports have appeared from 
the drug treatment of the Cl. Welchii infection 
in wounds. To add to the complexity of the 
whole question there is a recent report that in 
100 cases of malaria (vivax and falciparum) 
dramatic cures have resulted in every case. 
There have also been reports on the good results 
of treating Br. abortus and mellitensis infec- 
tions by the prontosils: and some cases of 
staphylococcal infections, even including septic- 
emia, have been unexpectedly improved. 

*Long and Bliss state that practically all the 
organisms found in the human urinary tract, 
with the exception of the S. fxcalis are sus- 


ceptible to the sterilizing powers of sulphanila- 
mide in concentrations of 200 mg. of the free 
sulphanilamide in the urine. These organisms 
include, among others, the staphylococci, the 
coli, B. proteus, Aerobacter aerogenes, and the 
typhoid group. Clinical experience when it has 
rested upon systematic and adequate dosage has 
confirmed these results and established sul- 
phanilamide as the most important anti-infec- 
tive agent yet evolved for the treatment of 
urinary infections. 

Summing up.—The drugs of the sulphanila- 
mide group are particularly potent in clinical 
use against: (1) certain diseases due to the 
beta-hemolytie streptococci. The more serious 
(or virulent) the disease, the more dramatic 
seem to be the results obtained. On the other 
hand in a considerable number of cases there 
have been unexpected failures, and this also 
applies to diseases due to other susceptible 
organisms; (2) the meningococcus, both in men- 
ingitis and bacteriemia; (3) the gonococcus; 
(4) almost all organisms causing urinary infec- 
tion; (5) Cl. Welchit; (6) malarial parasites 
(quartan particularly) ; (7) pneumococcus type 
III infections (some strains). 

Results are questionable as yet with respect 
to staphylococeal infections, the typhoid group, 
and infections due to Br. abortus and Br. 
mellitensis. 


Results are poor in certain diseases pre- 
sumably caused by the hemolytic streptococci, 
é.g., acute rheumatic fever, peritonitis, scarlet 
fever, S. fecalis pyelitis; in diseases caused by 
the S. viridans, in tuberculosis and most pneu- 
mococeal and influenzal conditions. 


DosE AND MANAGEMENT 


Long and Bliss have reached the conclusion 
that since a 1/10,000 concentration of sul- 
phanilamide (i.e., 10 mg. per 100 ¢.c.) was de- 
cidedly bacteriostatic to streptococci in vitro it 
is desirable that in severely ill patients, ¢.g., 
in septicemia or meningitis, a concentration of 
between 1/10,000 and 1/7,000 of the drug in 
the blood should be attained. Marshall and his 
colleagues have been able by a simple bio- 
chemical method to estimate the concentrations 
of para-aminobenzenesulphonamide (sulphanila- 
mide) in blood, urine, spinal fluids and ex- 
udates. Their researches have shown that 


sulphanilamide given by mouth is absorbed in 
about four hours and that a maximum concen- 
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tration in the blood is reached in four to six 
hours. Further, they showed that the drug is 
almost wholly excreted in the urine, and that 
with normal kidney function this takes place 
rapidly. It has been further shown that an 
approximate equilibrium is rapidly established 
in the concentrations of sulphanilamide in 
blood and body fluids and secretions in the 
normal person, a balance between intake and 
output of the drug being reached in 48 to 96 
hours. 

As a result of these important findings it is 
possible to establish a rational system of dosage 
in the human being. In the first place it is 
obvious that by suitably dividing the doses a 
more or less uniform concentration may be at- 
tained. Usually, therefore, doses are best ad- 
ministered every four to six hours. Secondly, 
by biochemical assay it is possible to determine 
whether, following oral administration, the 
optimal concentration of the drug in the blood 
(and therefore the tissues) or in the urine has 
been attained by the prescribed dosage. Lastly, 
the optimal concentrations having heen at- 
tained, it is possible to determine whether it 
is being maintained, exceeded, or is falling off 
during the course of treatment. There can be 
no question that these are important facts to 
establish, At the Toronto Western Hospital, 
where, with the cooperation of Mr. Stewart 
Wilson, these methods have been in use since 
September, 1937, instances have been found 
where the drug given by mouth has not been 
absorbed into the blood stream in amounts 
commensurate with the dosage. In such cases 
good results cannot be expected unless this 
deficiency is overcome by suitable means. In 
other patients (notably those with pneumonia) 
an accumulation of the drug has been found to 
an amount of over 29 mg. per cent, or nearly 
thrice the optimal concentration, with doses 
which normally never produce anything ap- 
proaching this figure. Failure to recognize 
this state of affairs quickly might well be ex- 
pected to result in dangerous sequele. The 
suggestions of Long and Bliss have therefore 
been adopted, and in patients who are danger- 
ously ill and who, therefore, are receiving 
heavy initial dosage it is the practice to 
estimate the blood concentration 4 to 6 hours 
after the heavy initial dose, to determine the 
level attained, and again at the end of 24 to 48 
and 60 to 72 hours. to see whether it is being 


maintained. This seems to be a rational pro- 
cedure in the present state of our knowledge. 

These remarks apply only to cases receiving 
sulphanilamide by mouth. When derivatives 
such as prontosil solution, ete., are being given, 
biochemical assay is not so easily applicable. It 
follows also that under these conditions, 7.e., 
parenteral administration, such methods are 
not so necessary, for in these circumstances 
the patient is at least sure to receive the total 
amount of the drug prescribed. 

In general it has been found that in adults 
the administration of sulphanilamide in doses 
of from 3 to 6 grams per diem (45 to 90 grains) 
the blood concentration usually ranges between 
2 to 6 mg. per cent, and with doses of 8 to 12 
grams (120 to 180 grains) in 24 hours a level 
of between 8 and 14 mg. per cent is attained. 
It should, however, be stressed again that 
much higher. concentrations than this have on 
occasions resulted from doses of about 100 
grains a day in our experience. 


Potentially lethal infections call for bold 
measures. Patients who are ill with very severe 
infections such as hemolytic streptococcal men- 
ingitis, peritonitis, septicemia, severe erysipelas, 
or meningococcal meningitis and bacteriemia 
have -a very poor prognosis. It is recommended 
that in such circumstances the possibility of the 
toxic effects of the drug should not deter the 
physician. It should be his aim to ensure that 
the patient receives in as short a time as possible 
a dose of sulphanilamide sufficient to raise the 
blood concentration to between 10 to 15 mg. per 
cent. The initial dose under these conditions 
should be in the neighbourhood of from 3.3 to 
6.6 grams (50 to 90 grains) for an adult of 
100 lbs. or more. Four to six hours later the 
concentration of sulphanilamide in the blood 
should be about 10 mg. per cent. To maintain 
that level 20 to 25 grains or 1.3 to 1.6 grams 
should be given every four hours until definite 
clinical improvement is observed, when the dose 
should be rapidly reduced, first by one-third, 
and then to one-third of the original amount. 
Finally, such a patient should receive about 3 
grams or (40 grains) in divided doses (each of 
10 grains) every six hours for ten days to two 
weeks, for it has been established that too rapid 
withdrawal of the drug sometimes results in 
uncontrollable relapses, 

The above procedures are subject to modifi- 
cation according to the severity of the infection, 
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the weight of the patient, the fluid intake and 
the appearance of dangerous toxic manifesta- 
tions. The papers of Long and Bliss or Carey 
may be consulted for greater detail in the grad- 
ing of doses for children and infants. 

When, as not infrequently is the case, either 
oral administration is impossible, or absorption 
is found by biochemical assay to be inadequate, 
recourse must be had to parenteral administra- 
tion. The cheapest, and in some respects the 
most desirable, method is the use of a 0.8 per 
cent of sulphanilamide in physiological saline. 
This ean be made up by the physician. Simpler, 
but more expensive, is the use of prontosil solu- 
tion. If this is used it is necessary to bear in 
mind that a 5 per cent strength is coming on 
the market, and the amounts advocated in the 
literature refer to the 2.5 per cent solutions. 
These substances are injected subcutaneously or 
intramuscularly. They may be used to supple- 
ment oral administration of sulphanilamide or 
to supplant it. Full details of administration 
may be found in the papers of Long and Bliss, 
Carey or Colebrook. 

So much for the treatment of fulminating 
infections. In milder infections, whether strep- 
tococcal or not, it is certainly wise to avoid a 
heavy initial dose and gradually to work up to 
a blood concentration of 5 to 6 mg. per cent over 
a period of one to two days. In this way idio- 
synecrasies to the drug may be detected before 
unnecessary harm is done. 

In estimations of the concentration of sul- 
phanilamide, whether in blood or urine, it is 
found that part (in the blood, usually only 
about 10 to 20 per cent, whereas in the urine 
the values vary between 33 and 66 per cent) of 
the total sulphanilamide is bound or conjugated. 
It is thought that this conjugation is due to the 
formation of an acetylated form of sulphanila- 
mide. By most observers the conjugated sul- 
phanilamide is considered to be relatively in- 
effective in combating infection. The remainder 
is termed the ‘‘free’’ sulphanilamide. This 
discovery has an importance in the treatment 
of urinary infections, for it is recommended 
that the dosage should be such that between 75 
and 100 mg. per cent of free sulphanilamide 
should be present in the urine in order that 
optimal conditions should prevail. Occasionally 
it may be necessary to employ concentrations as 
high as 250 mg. per cent. As the normal kidney 
has great concentrating power with respect to 





sulphanilamide it is not necessary to give large 
doses to attain this figure. It naturally follows 
that less of the drug will be required if the fluid 
intake is not excessive. For this reason the 
intake of fluid is best given in divided doses and 
maintained between 1,200 and 1,400 c.c. in 24 
hours in the treatment of urinary infections. 


Toxic MANIFESTATIONS 


It is desirable to consider the toxic manifes- 
tations under two heads: (1) those which are 
common and seldom severe enough to cause 
alarm; and (2) those which are rare but 
dangerous and contraindicate continuance of 
treatment by sulphanilamide. 

Under the first group are malaise, giddiness, 
tinnitus and a feeling simulating alcoholic 
intoxication, depression, gastro-intestinal irri- 
tation, anorexia and nausea. These effects are 
much more common if the patient is ambulatory 
and seldom are severe if he is confined to bed. 
Almost all patients on moderately heavy doses 
of sulphanilamide show a fall in the CO, com- 
bining power of the blood. This is attributed 
by some (Long and Bliss and Southworth) to 
acidosis and it is recommended that 10 grains 
of sodium bicarbonate be given with every 
dose of sulphanilamide. 

Some degree of cyanosis has in various series 
been found to occur in as many as 80 per cent 
of the cases treated. It seems to be more severe 
with heavier doses but this is not invariable. 
It appears to be due to three different condi- 
tions. Marshall and Walzl have found that it 
may be due to a black oxidation product of 
sulphanilamide which has been ealled ‘‘aniline 
black”’. Certainly, almost as common is the 
cyanosis caused by the formation of methemo- 
globinemia. In the presence of sulphur or 
sulphur-compounds this may result in the pro- 
duction of sulphemoglobin. None of the 
cyanotic manifestations are contraindications to 
continued treatment unless they result in a 
serious depletion of the oxygen-carrying ¢ca- 
pacity of the blood, but the appearance of more 
than a mild degree of sulphemoglobinemia is 
wisely viewed with concern. In addition, a 


marked increase in any of the mild symptoms 
especially when diarrhea, abdominal pain, 
tingling of the hands, tachycardia, dyspnea, 
and pain in the chest occur are danger signs 
and at least call for an interruption of treat- 
ment. 
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In the second group the following toxic effects 
are serious enough to warrant immediate with- 
drawal of the drug. 


1. Fever, seldom appearing before the third 
to fourth day, usually between seven to ten 
days. Treatment may sometimes be recom- 
menced in smaller doses after 48 hours with- 
drawal; but fever is a signal of dangerous 
import. In febrile patients confusion may exist 
as to the origin of the fever but an unexplained 
sudden rise in temperature during the course of 
chemotherapy, especially if accompanied by a 
rash or other evidences of toxicity, is likely to be 
due to the drug. 

2. Morbilliform and maculopapular, or even 
vesicular rashes seldom occurring. before the 
third day. There seems to be quite definite 
evidence that exposure to ultra-violet light or 
sunlight is in many instances the precipitating 
cause of their appearance. Such exposure should 
be avoided. A few cases have been reported of 
dermatitis of the exfoliative and other types 
occurring during treatment, There are also 
suggestions that in rare instances patients may 
exhibit an extreme sensitivity to sulphanilamide 
which amounts to an allergic response. All the 
above toxie effects, except the severe derma- 
titides, disappear within 48 to 60 hours after 
cessation of dosage. Many of them may be 
avoided if the fluid intake can be kept high; 
and the most effective way to rid the body 
quickly of the drug when such effects have been 
produced is to administer excessive fluid. 

3. The occurrence of sulphemoglobinemia is 
another indication for the termination of treat- 
ment unless it is only moderate in degree. On 
theoretical grounds sulphur in any form, 
whether as sulphates or sulphides, should never 
be given in any combination during the course 
of sulphanilamide therapy. There is good evi- 
dence that substances like ferrous sulphate or 
magnesium sulphate, given in the three days 
preceding the commencement of treatment, 
may have deleterious effects in the period of 
treatment. It is also desirable that no cathartics 
which cause liquid stools (and therefore favour 
the formation of hydrogen sulphide in the 
bowel) should be permitted. The safer method 
is to depend on enemata or inert oils (paraffin), 
although ecascara has been used without un- 
toward results. It is good practice to administer 
an enema before treatment is begun. 


It is unwise, in fact, to use any drug whatso- 
ever (with the exception of sodium bicarbonate) 
during treatment, and particularly to eschew 
phenacetin, acetanilide, methylacetanilide and 
any drug related to aniline or nitrobenzene. In 
the diet eggs and onions should be omitted or re- 
stricted to one or two per day. Sulphemoglobin 
may require six weeks for its complete disap- 
pearance. When severe depletion of the oxygen- 
carrying power of the blood has occurred trans- 
fusions may be required as emergency measures. 

4. The most serious toxic effects of the drug 
relate to the blood. Possibly because they con- 
tain a benzene ring, sulphanilamide and related 
compounds have certainly been responsible for 
damage to the bone marrow. Instances have 
been recorded in which a rapid drop in hemo- 
globin and red blood corpuscles has occurred 
associated with hemolytic icterus. In most of 
these the immediate withdrawal of the drug 
leads to a complete recovery within a week. In 
other cases blood transfusions have been em- 
ployed as emergency measures. There have also 
been at least five deaths from agranulocytosis, 
and several observers have reported significant 
and even alarming falls in the white blood count. 
All patients on sulphanilamide therapy should 
have repeated blood examinations; and with 
heavy dosage these should be done daily as a 
routine. 

5. Three cases of optic neuritis have been 
reported. 

It will be clear from this review that pa- 
tients on moderate or heavy dosage should be 
confined to bed, preferably in a hospital where 
the necessary facilities are available to detect 
and treat toxic manifestations as they arise. 


Two independent workers have recently 
proved that there is an increase in porphyrin in 
the urine in patients exhibiting toxic reactions 
to sulphanilamide. Pointing out the close 
similarity between the milder constitutional 
symptoms after sulphanilamide and those found 
in acute porphyrinuria, they suggest that esti- 
mations of the urine for porphyrin may prove 
to be an early guide to the imminence of severe 
toxie effects. 


This paper would be incomplete without some 
reference to the sulphanilamide-Massengill catas- 
trophe which for a time cast unmerited criticism 
on the prontosils. Although the American Medi- 
eal Association and the collaborating authorities 
have completely exonerated sulphanilamide from 
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having played any part in the causation of the 
73 reported deaths resulting from the use of 
the Massengill preparation, yet there is ample 
evidence that the drug and its derivatives are 
in themselves compounds of considerable toxicity 
for some persons. 

In conclusion, there can be no doubt that this 
form of chemotherapy constitutes a great ad- 
vance in the treatment of some diseases. It is 


also evident that these drugs are very toxic and. 


should only be employed under the closest medi- 
eal supervision. The Ontario Medical Associa- 
tion and the provincial authorities are to be 
congratulated on the Order in Council of 


January 6, 1938, by which sulphanilamide and 
its derivatives were placed on the restricted list. 


Some sixty references were quoted in this paper, 
but since it was read comprehensive bibliographies have 
appeared in the literature. The author has therefore 
suggested that the following papers be consulted as 
key references.—[ED. } 
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A PRELIMINARY REPORT ON SULPHANILAMIDE AS A URINARY 
ANTISEPTIC* 


By D. R. MircHe.u, M.B., M.S., F.R.C.S. 


Toronto 


HIS paper deals simply with the present 

status of sulphanilamide. Innumerable prob- 
lems present themselves that will require in- 
vestigation, and at present we can speak with 
certainty about only a few phases of its use. 
Probably we know more of the clinical than any 
other phase, but certainly we are at the be- 
ginning of a new chapter in therapy. Other 
compounds will undoubtedly appear. Some of 
these compounds may be improvements; some 
may be less toxic ; some may be more efficacious, 
but it will be difficult to assess these new de- 
velopments if the facts about the present drug 
are not learned and carefully recorded. The 
more one studies sulphanilamide and its effects, 
the more complicated the study seems, and it is 
becoming more apparent how necessary con- 
trolled observation is for the successful, intelli- 
gent, and safe administration of the drug. This 
is truer of general conditions than of urological, 
but it is very true of the latter also. 

It has been the good fortune of urologists 
who deal in visible and tangible infective con- 
ditions to find in this drug an agent whose 
action is not only visible to the eye but which 
ean be checked by chemical and bacteriological 
examination. In other words where the physi- 


*One of the papers in a symposium before the 
Section of Medicine, Academy of Medicine, Toronto, 
January 11, 1938. 


cian must rely in most instances on experience 
to determine the effect of the drug on his patient 
the urologist has many simple methods of esti- 
mating its efficacy. We in urology are not so 
concerned with blood concentration of the drug, 
although we do not lose sight of lurking 
dangers, but we are concerned with its urinary 
concentration, the control of the urinary acidity, 
the elimination of the drug and in what form 
at the kidney. ; 

After administration sulphanilamide has been 
recovered from all organs and all body fluids 
satisfactorily except the feces and bile; that it 
is present in these situations is likely, but chemi- 
eal recognition has not as yet been wholly suc- 
cessful. It has also been determined that sul- 
phanilamide is present, wherever found, both 
in the free state and also conjugated, in part at 
least as an acetyl derivative. The degree of 
conjugation varies in different individuals and 
in animals. Why conjugation occurs is a matter 
of conjecture. It has been suggested that it is 
a defence effort by the individual to whom the 
drug is toxic. As the drug is definitely less 


toxie to some than to others this could well be 
the case, and so far our results show a trend to 
increasing conjugation with increasing toxicity. 
There is great variation in the percentage of 
conjugated drug in the blood but the urine 
always shows an increased percentage of it; 
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where, why, and how this conjugation occurs is 
still a mystery, so far of little significance and 
probably actually of little importance, any more 
than how or why the drug acts as long as it 
does act with beneficial results. As to the rela- 
tive merits of the free and conjugated drug as 
antiseptics, opinion varies. 

Sulphanilamide was first used in urology for 
the treatment of Neisserian infection, and was 
heralded with many extravagent notices; one 
of the first was a claim of curing all cases in 
four days by the use of 16 five-grain pills. 
However, time has reduced its use and the ex- 
-pectaney of cure in this field to a reasonably 
stable level on a fairly definite routine dosage. 
This has been reported before, but a short sum- 
mary of this aspect of the drug therapy is given. 

The conclusions to be drawn from the work 
reported in this paper are: 

1. That sulphanilamide has a specifie action 
on gonorrheal infection, both acute and chronic, 
and that it will cure these patients in about 30 
per cent of cases, given cooperation. 

2. It reduces the pain, discomfort and dis- 
charge associated with the disease in about 80 
per cent of cases. 

3. It reduces and almost eradicates the possi- 
bility of complication so frequently associated 
with the disease as we have known it. 

4. It has little effect on non-specific urethritis. 
Some eases are benefited but the majority are 
not... 

5. The drug is undoubtedly toxie to some 
patients, but the manifestations have not in this 
series been of a serious nature. 

6. A small percentage of patients suffering 
from specific urethritis show no benefit from the 
use of sulphanilamide. 

7. Sulphanilamide frequently cures the spe- 
cific infection and leaves the co-existing non- 
specific infection unimproved. 

8. Sulphanilamide cannot be given along with 
arsenical treatment. 


Investigation with a view to determining why 
some patients show no response to sulphanila- 
mide is negative so far. Further work is 
planned in regard to the possibility of different 
types of conjugation of the drug in different 
individuals. 

Sulphanilamide is being used extensively by 
us in the treatment of routine urinary infec- 
tions, probably much more frequently than is 
generally known, and it appears to be more 


active in the upper portions of the urinary 
tract than in the urethra; not only is the dos- 
age required smaller, but also we can regulate 
its concentration in the urine to what at present 
is considered at least sufficient to produce 
effectively antiseptic urine. That this minimal 
effective concentration is optimal is still unde- 
termined; we are beginning to explore the 
realms of greater concentrations. We can con- 
centrate the drug in the urine in two ways, by 
decreasing fluid output and by increasing the 
intake of the drug. Effective bactericidal con- 
centration is probably not under 100 mg. of 
total combined and unecombined drug per 100 
e.c. of urine. This concentration is not easy to 
obtain on a daily dosage of 30 grains until the 
body has been saturated, and as some fail to 
reach the desired levels on this dosage some 
check is necessary in those patients where treat- 
ment has apparently failed. Moreover, there 
are a great many factors affecting the action of 
the drug, and these will be discussed briefly. 
The first and most important consideration is 
the pH of the urine. The drug is weakly bac- 
terostatic in acid urines but increasingly bac- 
terostatic with increasing alkalinity, so that an 
infected urine made markedly alkaline becomes 
sterile, whereas the same urine allowed to remain 
acid remains infected. The proof of this is 
shown by experiments in vitro. Clinically, this 
is proved by patients who developed what was 
considered minimal sufficient sulphanilamide in 
acid or neutral urines to be efficacious, but 
showed no improvement. These urines became 
clear on the same concentration of sulphanila- 
mide in the urine, once the urine was made 
alkaline. Of course, to really know that the 
patient is excreting sufficient sulphanilamide in 
the urine is important. Many cases have been 
treated on a routine dosage and regarded as 
failures in treatment, but later investigation 
showed that these patients had very little of the 
drug in the urine. Increased dosage resulted 
in inereased urinary concentration of the drug 
with improvement of the urinary infection. 
The organisms infecting the-urinary passages 
have been classified and re-classified, and at 
each re-classification more and more organisms 
are reported as having yielded to sulphanila- 
mide therapy, and it would seem that probably 
all organisms commonly found in the urinary 
tract, other than tubercle bacilli, will respond 
eventually. This is true of the routine case, 
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but we still cannot claim that all patients will 
respond even with an adequate dose. There are 
those who will respond and there are still those 
who will not, but certainly some types of urinary 
infection are responding to sulphanilamide that 
never before responded to drug therapy. 

The patients treated by sulphanilamide and 
given adequate controlled dosage can be divided 
into three classes: (1) those whose urines are 
cleared and cure established as proved by stop- 
ping the drug without return of the infection; 
(2) those who are apparently cured but whose 
infection returns immediately the sulphanila- 
mide disappears from the urine; (3) those who 
for some reason or other do not respond at all. 


The group that responds to give complete 
eure needs little consideration. But the group 
with response and relapse is a distinct problem, 
and unfortunately this is a big group. Is it that 
there is a focus somewhere that has not been 
properly eliminated? Such would seem to be 
the only answer. How long may the drug be 
continued without damaging the patient’s other 
systems? These are the problems to which the 
answer is as yet unknown. It would seem that 
the patient whose urine fails to stay clear should 
be given an extremely careful urological ex- 
amination to disclose the source or cause of the 
recurring pyuria. <A chronically infected pro- 
state or vesicle could well be the origin of the 
infection. The drug has been given over long 
periods of time, but we are coming to the belief 
that if properly applied and not visibly effec- 
tive in 72 to 96 hours, provided satisfactory 
urine or blood levels have been reached, it will 
likely fail completely in its purpose. A patient 
who has responded favourably and then has 
suffered a recurrence frequently requires heavier 
dosage, or even fails to come under control a 
second time, although the same infecting organ- 
ism is present and there has been no known 
change in the patient. 

Saturation of the body must occur before 
sulphanilamide appears in good concentration 
in the urine. - The dosage usually applied is 30 
grains on the first day, 40 on the second, 60 on 
the third, then a decrease to 30 grains daily, 
and the dosage is maintained at this level, while 
the urine output should be restricted to 1,200 to 
1,500 ¢.e. daily. The initial small dose is given 
to test the patient as to toxicity, and the increase 
in the succeeding two days is to saturate the 
body and raise the urinary output to satis- 


factory levels. Once the body has been satu- 
rated, the daily dosage of 30 grains maintains 
an adequate output of the drug, which, if the 
urine output is controlled, is well within bac- 
terostatic limits. This limit was originally con- 
sidered to be 25 to 75 mg. per 100 ¢.c. of urine, 
but very few of our urinary infections have 
responded to less than 100 mg. per 100 c.c. of 
urine. However, once the infection has been 
cleared, concentrations below 100 mg. per 100 
¢c.c. seem sufficient to prevent recurrence of the 
pyuria. Urines once cleared have stayed clear 
on urinary concentrations as low as 35 mg. per 
100 ¢.c. of sulphanilamide, and this concentra- 
tion can be maintained on 20 grains daily with 
the usual check on fluid intake. 

All patients do not follow a definite rate of 
saturation and exeretion of the drug. Some 
reach satisfactory levels in two days, while 
others take three or four or even five days. 
Why some patients have delayed output in the 
urine is not understood. 

Once the patient has been saturated on a given 
dosage, the output of the drug in the urine is 
one-third to one-half of the intake by mouth. 
Where the rest of the drug goes we do not 
know. It is not being excessively piled up in 
the system for it disappears from the urine in 
three to four days after stopping the intake. 
Peculiarly enough, the drug eliminated towards 
the end is almost entirely in the conjugated 
form, in our cases. And as there is no return 
of the infection until practically all the con- 
jugated drug has disappeared from the urine 
it is reasonable to suppose that the conjugated 
drug is active in combating infection. 

If there is no response to minimal therapeutic 
concentration of the drug in urine that has been 
alkalinized increasing the concentration of the 
drug is often effective. One such effect was ob- 
tained in a patient of 87, whose chart is 
shown. The age factor is playing less and less 
part as a contraindication to this particular drug 
therapy. But one must realize that any such 
patient must be under close supervision, and an 
accurate check made to know when adequate 
dosage has been achieved or else the patient may 
be exposed to unnecessary risk. 


The problem that requires considerable in- 
vestigation and which concerns all infections of 
the urinary tract is to know when absolute cure 
has been achieved. Urine once made clear by 
means of other antiseptics, for example, hexa- 
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mine, usually remained sterile after discontinu- 
ing the drug, but this is not the case with 
sulphanilamide. The majority of our patients 
show a prompt return of the infection when the 
drug disappears from the urine. After this has 
happened four to five times one begins to wonder 
just how much good has been done the patient. 
Should we keep the patient on a small adequate 
dosage for a long period of time or should we 
revert to another well known antiseptic, mandelic 
acid, or even ammonium chloride and hexamine? 
Unfortunately, we have experienced practically 
the same embarrassing recurrences with man- 
delice acid, and the answer seems to lie with the 
urologist, to find a focus of infection. 

As stated the drug is being used with in- 
creasing frequency in our clinic and is gaining 
some ascendenecy over mandeliec acid for several 
reasons, although this is not because it is any 
better urinary antiseptic. Speaking in a reverse 
manner, we can best illustrate the point by re- 
ferring to the shortcomings. of mandelic acid. 
First, as a therapeutic agent mandelic acid is 
difficult for many patients to assimilate; sec- 


ondly, it is essential that the urine have a 
marked acidity, the production of which is fre- 
quently impossible even with added acidifiers. 
The use of mandelie acid is contraindicated in 
the presence of kidney and liver damage. Also 
mandelic acid is expensive. On the other hand, 
sulphanilamide is easily assimilated, the urine 
ean readily be made alkaline, and the drug is 
inexpensive. In a direct comparison with man- 
delice acid we have found that sulphanilamide 
fills some gaps that mandelic acid does not and 
never will fill; not only that, but it will accom- 
plish practically everything that mandelie acid 
is able to do if it is properly applied. Still one 
is left with the impression that sulphanilamide 
perhaps achieves a quick temporary alleviation 
but does not effect a permanent cure. In its 
present form, therefore, it is not the perfect 
urinary antiseptic. 

I wish to thank Dr. Pearse for his advice, assistance, 
and kindly criticism, and Sir Frederick Banting for 
making it possible to have the collaboration of the 
biochemical division of his department. The chemical 


work is being done with the assistance of Dr. C. C. 


Lucas, to whom I wish to express appreciation and 
thanks. 


SILICOSIS: AN EXPERIMENTAL STUDY OF THE LEACHING OF SILICATES 
IN TISSUES 


By HeiLen E. Wui.ulaAMs AnpD D. A. IRWIN 


Department of Medical Research, Banting Institute, University of Toronto 


INTRODUCTION 


HIS paper reports an experimental study of 

the solubility and change in composition of 
selected silicates and quartz following their in- 
jection into, and recovery from, the subcutane- 
ous tissue of rabbits after one to six months. 
The purpose was to learn whether the selected 
silicates, when present in animal tissues, under- 
go any demonstrable change in their chemical 
composition, forming substances more toxic than 
the material used for injection. 


It is now generally agreed that when retained 
in the lung free silica is the only siliceous 
material that is capable of producing a nodular 
pulmonary fibrosis. ‘Silicates alone, with the 
exception of asbestos, are regarded by Sayers, 
Miller and Yant? and Haynes? as ineapable of 
producing a similar response. Asbestos, a mag- 
nesium silicate, is known to be responsible for 
a diffuse rather than a nodular type of fibrosis. 


Experimental evidence, such as that obtained by 
Beger,’® strongly suggests that the body fluids 
selectively remove the magnesium from asbestos 
fibres, leaving the silica free. For this reason 
asbestosis is not regarded as a silicatosis but 
rather as an indirect silicosis. This viewpoint 
is also held by Cooke.* 

The question arises—may this idea of the 
selective removal of the basic constituents of 
the mineral be extended to other silicates? 
Beintker,> Timmermans® and Gerbis and Ucko’ 
have suggested that silicates are broken down 
into silicic acid in the tissues. Beger*® stated 
that the action of the dust is due to free silica, 
whether it contains quartz or silicates—mean- 
ing that in some manner the silicates must be 
decomposed before the damage is done. Kop- 


penhoffer® explained the phenomena by the fact 
that magnesium and iron are dissolved out and 
then replaced by alkalies, thus forming soluble 
made the following 


silicates. Fowweather?? 
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statement concerning the possibility of the 
leaching of silicates in the production of silicosis. 

‘‘Tf from the actual amount of ash and silica found 
in this case are subtracted the amounts found in normal 
lungs the differences are approximately the same (in 
5 cases), %.¢., the amount of ash in these lungs in 
excess of what would be present in normal lungs is 
wholly accounted for as silica. Yet the material inhaled 
in this case, viz., asbestos, was not free silica, but a 
complex silicate containing considerable amounts of 
other oxides besides that of silicon. One cannot avoid 
the conclusion that the asbestos has undergone decom- 
position in the lung, with deposition of SiO, and re- 
moval of the metallic oxides. Herein is possibly the 
clue to the production of silicosis, namely, that it is 
due to the chemical action of silica, either inhaled in a 
chemically active form, or liberated in situ from in- 
haled silicates capable of relatively easy decomposition 
within the lungs.’’ 

Research, stimulated by Jones’! theories con- 
cerning the importance of sericite, has laid still 
greater emphasis on the solvent action of lung- 
fluid and blood-lymph on selected silicates. 
Brammall and Leech?” point out that the mineral 
residues stressed in medical reports on silicosis 
are silica, alumina, and ferric oxide almost ex- 
clusively, even in the cases where the inhaled 
dusts must have contained appreciable quantities 
of bases such as potash, soda, lime, magnesia, 
ferrous oxide, ete. They suggest that the resi- 
duals mentioned above are relics of antecedent 
mineral species which have been leached of their 
bases by biochemical processes. They compare 
the fate of the inhaled dust in the biochemical 
environment of the lung to the resulting prod- 
ucts of weathering in nature, giving sericite, an 
intermediate product in the change of feldspar 
to kaolin, as an example. 

zeologists have expressed the weathering 
phenomenon in the following equation: 


3(K,0. A1,0;. 


6Si0,) + 2H,O + 2C0, —> 
K,O. 3A1,0,. 


6Si0,. 2H,O + 12S8i0, + 2K,CO, 
It is seen that in the formation of sericite a 
large quantity of free silica is split off, and that 
its solubility would probably be considerably in- 
ereased by the potassium carbonate, another 
product of the reaction. This reaction might 
take place in the lung and explain the finding 
of sericite in so many silicotie lungs and its 
failure to produce silicosis when inhaled or in- 
jected. 


EXPERIMENTAL 


The desired information was: (1) the possi- 
bility of any marked change in the composition 
of the dust, as shown by chemical analysis; (2) 
the relative solubility of the dusts, as shown by 
the percentage recovery from the tissues; and 


(3) the tissue response produced by the pres- 
ence of the injected materials. 


Recent x-ray findings have shown quartz, 
microcline, orthoclase, oligoclase, albite, sericite 
and tale to be the minerals most commonly 
found in silicotic lungs.** It was therefore de- 
cided to use this group of minerals in this 
investigation. Quartz was obtained in the form 
of optically clear rock crystal. The microcline, 
oligoclase, albite and orthoclase used were chosen 
for their purity by the Department of Miner- 
alogy of the University of Toronto. Tale was 
procured from Madoe and was purified by means 
of gravity separation.* Sericite was separated 
in the same manner from Poreupine under- 
ground sericitic schist. As a control for the 
relative solubility determinations (percentage 
recovery), silicon was chosen, since it was con- 
sidered an inert, insoluble dust. It was obtained 
from the American Carbide Company. 


The above materials were all ground in ease- 
hardened steel ball-mills until all particles were 
less than five microns in diameter. They were 
then washed with 1:1 HCl and H,O to remove 
any contaminating iron, and were dried at 110° 
C. The silica, aluminium and magnesium con- 
tents of the dusts were then determined. Silica 
was determined gravimetrically, aluminium was 
precipitated and weighed as the phosphate, and 
magnesium was precipitated by 8-hydroxy- 
quinoline and determined volumetrically. 

Suspensions of 1 g. of each of the fineiy 
particulate materials in 25 ¢.c. of water were 
obtained by adding a few steel ball bearings 
and approximately 5 mg. of a dispersing agent 
(‘‘dispersaid’’) to the dusts in 50 ¢.c. Erlen- 
meyer flasks. To produce uniform suspensions 
of the dust it was necessary to add the water, 
a few c.c. at a time, with continuous swirling of 
the flask. These suspensions were injected sub- 
eutaneously into each of 75 rabbits, care being 
taken to spread the dust over a large area of 
the back. By rinsing the flask two or three 
times with distilled water very few milligrams 
were left behind. 


One rabbit of each dust group was killed 
each month. The skin of the back was removed 
and digested in concentrated nitric acid. The 
dust was recovered from the acid and analyzed. 


* Mixtures of tetrachlorethane (specific gravity 
1.60) and tetrabromoethane (specific gravity 2.964) 
were used to prepare fluids of the required specific 
gravity for this fractionation. 
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TABLE 
Column No. 1 Col. No. 2 Col. No. 3 Col. No. 4 Col. No. & Col. No.6 Col. No.7 Col. No. 8 Col. No. 9 Col. No. 10 Col. No. 11 
Average Average 
Average |difference in difference in 
Percentage| Percentage|difference in| percentage | Percentage| Percentage] Average percentage 
Dust injected Injection | Percentage) silicain | silica in | percentage | SiO2 after Al. in Al. in  |difference in| AL. after 
period recovery | recovered | original | SiOz after |HNOstreat-| recovered | original Al. after | HNOstreat- 
in weeks of dust material | material recovery ment alone | material | material recovery ment alone 
1 88.0 69.0 65.5 +2.7 +2.4 10.3 9.9 +0.6 +0.5 
3 72.8 68.6 10.4 
Albite 4 85.7 67.0 10.8 
8 72.4 68.0 10.0 
Na20. Al203. 12 79.3. | 68.7 10.6 
6 SiQo. 16 81.2 67.4 10.9 
20 83.2 67.5 10.5 
24 oe es ‘ 
4 71.5 66.2 64.0 +2.0 +2.4 9.8 8.6 +1.6 +0.7 
7 §2.2 65.8 9.8 
Orthoclase 12 75.5 65.7 9.4 
16 65.2 65.0 12.2 
K,0. AleOz3. 16 71.8 66.8 10.0 
6 SiOo. 20 78.4 66.6 10.3 
24 86.2 65.6 9.9 
3 77.0 66.9 65.3 +1.3 +2.3 9.1 8.8 +0.9 +0.7 
4 83.0 66.3 9.7 
Microcline 8 81.6 66.8 9.7 
12 81.8 65.1 9.5 
K.0. Als03. 16 80.0 | 66.1 8.2 
6 SiO>. 20 64.1 66.8 11.7 
24 81.1 66.5 9.3 
24 77.4 66.3 10.3 
1 86.2 67.3 64.7 +2.0 +2.0 11.0 11.2 —0.4 +0.5 
Oligoclase 5 85.3 67.1 11.5 
7 59.7 67.3 10.5 
4 Na2O. Al O03. 7 90.2 67.1 11.3 
6 SiQo. 12 79.5 67.0 10.4 
16 77.0 67.0 10.5 
1 CaO. Al,Oz. 20 70.0 65.0 9.6 
2 SiQo. 20 73.3 66.3 11.4 
24 85.0 65.6 11.4 
3 29.0 55.3 50.0 +5.8 +4.8 16.5 16.3 +0.6 +-1.6 
4 44.4 55.0 16.5 
Sericite & 45.4 55.0 18.3 
12 45.6 57.7 16.9 
K,0. 3 AloOs. 16 48.5 55.0 16.0 
6 SiO>. 2 H20. 16 46.9 53.8 17.6 
20 66.0 59.7 16.0 
24 69.7 55.0 ie 
Percentage| Percentage| Average 
mg. in mg. in |difference in 
recovered | original mg. after 
material | material recovery 
1 76.0 61.9 62.0 +3.0 +7.7 19.5 18.3 +0.5 
1 87.0 68.4 16.4 
Tale 4 67.4 64.5 18.4 
8 76.6 63.0 19.4 
3 MgO. 4 SiOo.| 12 72.9 | 65.0 19.0 
H20. 16 75.7 63.7 18.8 
16 77.3 68.4 20.2 
20 79.2 61.0 19.5 
24 93.6 65.0 18.3 
3 83.0 99.8 98.2 
4 85.3 98.6 
Quartz 8 74.8 99.2 
Rae 75.6 99.5 
SiO2 16 81.7 98.0 
20 ’ a _ 
24 74.1 99.3 
1 86.0 96.4 98.8 
4 86.0 98.5 
Silicon 8 87.0 





96.6 
96.6 
Si 16 59.0 97.9 
97.5 
99.1 
96.3 
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The results are given in columns Nos. 3, 4, 6, 
8 and 10 in the accompanying table. 

The effect of the nitric acid on the silicates 
was determined by treating one-gram samples 
of the dusts of known composition alone for the 
same length of time, then recovering and 
analyzing. The changes in the per cent silica 
and aluminium contents as a result of the nitric 
acid treatment are given in columns 7 and 11. 


PATHOLOGICAL FINDINGS 


Quartz produced its characteristic prolifera- 
tive fibrosis. The injected areas showed a 
marked thickening up to the second month, after 
which firm nodules appeared. 

The tissue response produced by the silicates 
and silicon contrasted sharply with that of 
quartz. These injected areas showed only a 
slight soft thickening. Slight differences in the 
degree of tissue response to these materials 
were noticed. Silicon produced the least reac- 
tion, sericite the most, while the others were 
intermediate and could not be distinguished 
from each other. 


OBSERVATIONS 

1. The amount of dust recovered from the 
skin bears no definite relationship to the length 
of time the dust was present in the tissues (with 
the exception of silicon). (Columns 2 and 8). 

2. The recovery of silicon is less than that of 
quartz or the silicates (with the exception of 
sericite). (Column 3). 

3. The recovery of sericite is considerably less 
than that of the other dusts. (Column 3). 

4. The figures obtained for the percentage 
silica in the recovered materials are as constant 
as could be expected, the variations being well 
within the limits of the possible experimental 
error. The results for tale and sericite are not 
as constant as those found in the other materials. 
Possibly this may be explained by the fact that 
they are the only twe minerals having water of 
erystallization. (Columns 4 and 1). 

5. There is an average increase in the per- 
centage silica in the recovered materials of 2.8 
per cent in all the silicates. It is noted that 
sericite is again outstanding—showing a differ- 
ence considerably greater than the average (5.8 
per cent). (Column 6). 

6. The aluminium content shows a slight in- 
crease in most of the dusts, but not a significant 
change—an average of 0.8 per cent. (Column 
10). 


7. The magnesium content of the tale shows 
also a slight, but insignificant increase (0.5 per 
cent). (Column 10). 

8. The nitrie acid treatment alone results in 
an average increase in the silica content of 3.6 
per cent and in the aluminium content of 0.8 
per cent in all the silicates. Here tale shows 
the greatest change (7.7 per cent). (Columns 
7 and 11). 


DISCUSSION OF OBSERVATIONS 
Percentage recovery of dusts.— 


(a) General_—The average recovery of oligo- 
clase, microcline, albite, tale and quartz was ap- 
proximately 80 per cent. Orthoclase and silicon 
were recovered to the extent of 70 per cent and 
sericite 50 per cent. It was found that very 
little of the injected siliceous material was lost 
in the process of recovery from the skins. The 
skins of all rabbits were intact and presented 
no evidence that ulceration or abscess formation 
had resulted in any loss of the injected material. 
Very little evidence of transportation of the in- 
jected material from the original site of injec- 
tion to the regional lymphatic glands could 
be found by gross examination and chemical 
analysis. As the loss of injected material can- 
not be accounted for by transportation, uleera- 
tion, abscess formation or by the recovery tech- 
nique, it is assumed that the loss is due to 
solution and excretion in the body fluids. 

It was found that at the end of one week 
almost as much loss of the injected material 
had taken place as at a period of six months. 
This early loss might be explained in two ways. 
The injected material, though ground to a very 
fine state of division, was not of uniform particle 
size. Many of the particles showed Brownian 
movement, and such particles may have passed 
into solution very rapidly. The other explana- 
tion might be the passage of these smaller 
particles into the circulating blood or lymphatic 
channels to go into solution in these fluids or to 
be excreted in particulate form. 

(b) Silicon.—Silicon was used as a control 
since it had been found to be very inert when 
injected subeutaneously in animals. This was 
attributed to the fact that it was thought to be 
insoluble. In these experiments silicon gave a 
lower recovery than any of the other dusts used, 
with the exception of sericite. The fact that 
silicon should disappear to such a great extent 
could only be attributed to its solution or to 
the fact that it was the most finely particulate 
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of all the dusts and was “‘picked up’’ more 
quickly by the circulating fluids. There is also 
the problem of oxidation. The solubility of 
silicon might be appreciably increased by even 
the slight oxidation when it is dried at 110° C. 
Berzelius'* claims that silicon oxidizes readily 
when slightly heated in air and the extent of 
oxidation depends on the rate of formation of 
a protective crust of silica on the individual 
particles. A certain amount of oxidation of 
silicon also occurs in water, and therefore, prob- 
ably, in the tissue fluids. Weiss and Engel- 
hardt!® found that water at room temperature 
is decomposed by finely divided silicon (Si + 
2 H,O —> SiO, + 2 H,): 

It is also interesting to note that silicon is the 
only dust used the percentage recovery of which 
shows a definite relationship to the length of 
time in the animal. In six months, the recovery 
had decreased to 50 per cent. The sudden drop 
of 15 per cent which occurred within a few days 
‘might be explained by the excretion of the dust 
in particulate form, but 50 per cent over a long 
period can more reasonably be explained by 
solubility. 

The solubility of this very finely ground 
silicon was determined by shaking 1 g. in 50 
c.c. water in a bakelite tube in a water bath at 
37.5° C. for 20 hours. The contents of the tube 
were then filtered and the silica in the filtrate 
determined colorimetrically’*® and found to be 
present in a concentration of 50 parts per million 
—which is appreciable. When the other dusts 
were treated similarly silica was found in the 
filtrates in the following concentrations: 


0 ae ee eee 57 parts per million 
ee. oc Sess a eS wa «6 $6 ‘6 
MUMPISNC 5 55) SWS foo a ‘ 
eae 100 ¢* i cis 
Be eos na es eke woe a0 ** sé ‘¢ 
SGD bc tivcr ace viens mee Ot: ‘$ 


It is interesting to note that the oxidation 
theory, mentioned above, involves the formation 
of silicon dioxide, and that if this occurs it is 
difficult to explain the lack of fibrosis produced 
by the silicon, particularly since silicon disap- 
pears from the site of injection more rapidly 
than quartz. 


(c) Sericite.—It is also interesting to note that 
sericite is outstanding in having the lowest per- 
centage recovery from the skins, the greatest 
change in the silica content after recovery, and 
also a slightly more marked tissue response than 
the other silicates. It is also appreciably soluble 


in both water and Tyrode’s solution. This is 
surprising, since other investigators have found 
sericite to be very insoluble and very inert. 

The separation of sericite from underground 
sericitic schist has not been previously reported 
in the literature. Other workers have selected 
small pieces of pure sericite as it occurs natu- 
rally in underground and in surface rocks, but 
in this case it has been separated from sericitic 
schist where sericite is uniformly distributed in 
minute fibrous aggregates among other minerals. 
Therefore, the sericite separated from this rock 
may be quite different in character from that 
used by previous investigators. Sericite was 
prepared in this way from underground sericitic 
schist, since it was assumed to be the source of 
sericite in.mine dust. Then again, sericite, being 
an intermediate product of mineral change from 
feldspar to kaolin, as a result-of weathering, is 
not a mineral of constant composition, and 
might reasonably vary considerably. Also, there 
are two forms of sericite—fibrous and flaky. 
That used in these investigations was mostly 
fibrous. 

Treatment with acid has been known to in- 
erease the solubility of silicates, e.g., asbestos. 
This may be explained by the leaching of the 
silicate by the acid. Since sericite shows a 
greater change than the other silicates in its 
silica content after nitric acid treatment it is 
possible that the hydrochloric acid used in its 
preparation has changed its composition slightly 
from that used by other investigators. There is 
also the possibility that the fluids used for 
gravity fractionation might have been adsorbed 
to the surface of the finely particulate material 
and have had an effect on its solubility and a 
toxic effect on the tissue. This is unlikely, since 
the dust was well washed with volatile solvents 
and dried at 110° C., and since tale treated with 
the same: fluids does not show the same low 


recovery from the skins or any marked tissue 
response, 


Change in Composition.— 


The small change observed in the, per cent 
silica in the recovered material is quite com- 
parable to that produced by the nitrie acid 
treatment alone. The greater part of the change 
in the silica percentage is undoubtedly due to 
the acid treatment alone and not to the action 
of the tissue fluids. 

The nature of the action of nitrie acid result- 
ing in an increased percentage of silica has not 
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been determined. If it be due to the leaching 
of Na,O and K,O (a point which we have not 
established, because the analysis for these ele- 
ments is difficult and would be impractible to do 
in such a large series), it must be only a partial 
leaching. The differences observed in the silica, 
aluminium and magnesium contents were much 
smaller than they would have been had much 
leaching of the basic constituents occurred. 

The following table gives the quantity of 
alkali present in the various minerals. It is 
obvious that if much of the alkali had been 
removed by the tissues greater changes in the 


percentage of the other constituents would have 
occurred, 


Theoretical K,O and Na,O contents of the following 
minerals: 


Percentage 
CPPENGOIBNO? 86.5 Sos fMRI oa ee ee 16.9 K,O 
CIEE onic cnwesccasannecnees 25.0 Na,O 
WIOROCHING® v5 hac aeconsacamo eects 16.9 K,O 
I 4.004 0bdds $e oie 11.8 Na,O 
WGEIONG aids dale dees Mac easaraes 11.8 K,O 


In this work it has been assumed that if the 
body fluids had a leaching effect on silicates a 
significant change would take place in six 
months. A change of 10 to 15 or even 20 per 
cent in the silica content as a result of the 
leaching of the basic constituents of the minerals 
was expected from some of the theories ad- 
vaneed, but, on the other hand, the lack of 
change agrees with the x-ray diffraction patterns 
of dusts which have been recovered from silicotie 
lungs.** These patterns show no change from 
those of the original mineral dusts. 


SUMMARY AND CONCLUSIONS 


Seventy-five rabbits which had been injected 
subeutaneously with 1 gram samples of micro- 
cline, albite, sericite, orthoclase, oligoclase, tale, 
quartz and silicon of known composition and a 
high degree of purity were killed at the end of 
periods varying from one to six months. The 
dusts recovered from the skins by the digestion 
of the tissue in nitric acid were chemically 
analyzed again. One gram samples of the same 
dusts were treated with concentrated nitric acid 


for the same length of time as the skins, then 
recovered and analyzed. 


No marked change in the composition of the 
above silicates results from the action of the 
body fluids. The slight difference found between 
the composition of the recovered material and 


that of the original was probably caused by the 
nitric acid treatment. 


The silicates used give evidence of solution 
in the body fluids. Listed in order of increasing 
solubility they are: albite, quartz, oligoclase, 
tale, microcline, orthoclase, silicon and sericite. 
Very little solution occurs after the first week. 

In all cases the skins of animals injected with 
silicates or silicon show only a mild foreign-body 
reaction. Quartz produces a proliferative nodu- 
lar response that becomes progressively more 
marked after two months. 


The authors wish to express their appreciation to 
the Technical Silicosis Committee of the Ontario Mining 
Association for their financial assistance which has 
made this investigation possible. 
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LIGHT THERAPY AND CARBOHYDRATE METABOLISM.— 
L. Pincussen has found that ultra-violet and visible rays 
greatly influence the carbohydrate metabolism; the most 
obvious effect was a lowering of the blood sugar. He 


proved in animals that the decrease of the blood sugar 
goes side by side with an increase of the glycogen 
content of the liver and muscles and with a decrease of 


the lactic acid, so that the ratio of carbohydrate to 
lactic acid increases and the glycogen which has dis- 
appeared from the blood is stored in the tissues. The 
rays therefore act in the same way as insulin. The effect 
of the irradiation depends, however, on its wave-length, 
and the amount of glycogen in the liver and muscles of 
irradiated animals.—Arch. phys. Ther., Dec., 1937, p. 
750. Abs. in Brit. M. J. 








THE CANADIAN MEDICAL ASSOCIATION JOURNAL 





[July 1938 








A HYPOGLYCAMIC SUBSTANCE FROM THE ROOTS OF THE DEVIL’S CLUB 
(FATSIA HORRIDA) 


By R. G. Larce, M.B. anp H. N. Brockiessy, M.Sc., Pu.D. 
Prince Rupert, B.C. 


HIS paper presents data which show that 

from the roots of the Devil’s Club '(Fatsia 
horrida) an extract ean be obtained that exhibits 
marked hypoglycemic properties. The material 
is active when fed by the mouth and apparent- 
ly has no marked toxie effects. Although the 
active material has not been isolated in the 
pure state certain observations lead the writers 
to believe that it is not identical with any 
insulin-like material of plant origin so far re- 
ported in the literature. 


A large number of insulin-like materials, 
both synthetic and of plant origin, has been 
described in recent papers. For a review of 
these the work of Hill and Howitt’ and of 
Braun and Rees? may be referred to. The most 
active of these substances appear to be deriva- 
tives of guanidine, and synthetic preparations 
such as synthalin (decamethylene diguanidine) 
have been made available commercially. A 
material of plant origin, but of unknown 
constitution, has also been marketed under the 
trade name ‘‘myrtillin’’, Three commercial 
preparations derived from guanidine and in- 
tended for the oral treatment of mild cases of 
diabetes have been favourably reported on by 
Frank, Nothmann and Wagner (synthalin),° 
von Beznak and Hariss (anticoman),* and by 
Hirsch (omalkan).5 The toxicity of guanidine 
derivatives appears to be the subject of some 
controversy,: but the data would suggest that 
up to the present no guanidine derivative has 
been prepared that does not show some toxic 
effects, particularly in regard to the liver and 
kidneys. 

The extract investigated by the writers was 
prepared from the fresh or dried bark from 
the roots of the Devil’s Club, a shrub that grows 
wild in great abundance along the coast of 
British Columbia. The extract is made by 
infusion with hot water. Such a preparation 
has long been used by Pacific Coast Indians, 
though for what specific purpose is not clear. 
Our attention was brought to this material 
through the examination by one of us of a 





surgical patient, who, on hospitalization, de- 
veloped marked symptoms of diabetes. This 
person, it was learned, had kept in apparent 
good health for several years by oral doses of 
an infusion of this root bark, and is in fact 
still leading a normal life with the aid of this 
infusion. 


EXPERIMENTAL 

Biological assays were carried out on white 
Belgian hares. In preliminary work a starva- 
tion period of twenty-four hours was allowed. 
Later this was extended to forty-eight hours, 
and in all experiments reported in this paper 
the animals have been starved for that period. 
Blood sugars were determined by the micro 
method of Folin.® In control animals starved 
for forty-eight hours the blood sugar never 
varied more than + 5 mg. per 100 e.c. from the 
initial starvation level for a period of six hours. 
The average variation was considerably less than 
this. However, only changes greater than 10 
mg. have been taken as significant. 

The work was done on a colony of 24 animals, 
6 of which never received any extract and were 
used as controls in a pathological examination 
for toxicity. The remaining 18 were all used 
regularly for assay work, and, whilst consider- 
able variation in individual response was noted, 
all the animals reacted in the same general way 
towards the extract. One circumstance, how- 
ever, deserves to be mentioned here. During 
the earlier part of the work the animals were 
fed a diet which included a certain proportion 
of greens, together with oats and alfalfa. Dur- 
ing the winter months the greens were left out 
of the diet, which for some 5 or 6 months con- 
sisted chiefly of oats and bran with water 
ad lib. After several months on this acid diet 
it was noticed that it was practically impos- 
sible to produce hypoglycemia with extracts 
that had previously proved to be very active. 
Three days after the greens had been restored 
to the diet the extracts showed their original 
hypoglycemic action. This observation cor- 
roborates that of Page.’ 
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The following technique was finally adopted 
for preparing an extract suitable for investiga- 
tion. 


The bark was stripped from the roots either by 
hand or by means of an improvised ball mill, boiled 
three times with twice its volume of water, and the 
extract filtered off. Tannins were removed with 
neutral lead acetate and excess lead by means of 
hydrogen sulphide. The precipitated tannins, which 
came down in a gelatinous form, were separated by 
means of a Sharples super-centrifuge. The excess 
hydrogen sulphide was removed by boiling, and the 
extract finally evaporated, so that the number of c.c. 
of final volume was one-third the number of grams 
of the original bark. The extract was made slightly 


alkaline with magnesium oxide, filtered, and stored . 


for use. Unless otherwise stated this extract was 
used throughout the investigation. 

No systematic investigation has yet been 
made regarding the yield of potent extract 
that can be obtained from a given quantity of 
roots. Seasonal variations and the parts of 
the roots selected will undoubtedly be impor- 
tant factors. The following data may however 
give some idea of the yields we have obtained. 
The bark comprises from 10 to 20 per cent of 
the weight of the green roots, the larger roots 
giving the smaller yield. The moisture content 
of the bark averages about 70 per cent. In 
general we have found that an extract made 
from dried bark when made up to a volume in 
¢c.c. equal to the number of grams of the dried 
bark is of the same potency as one made from 
the green bark when made up to a volume in 
¢c.c. equal to one-third the number of grams of 
the original green bark. Over two hundred 
assays have been made with this extract. 
These data are too numerous to report in detail. 
Typical data have therefore been given in the 
form of charts. 


Effect on alimentary hyperglycemia.—Two 
starved rabbits of similar weight were fed 1.0 
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Chart 2.—Effect on alimentary 
hyperglycemia. 
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Chart 3.—Oral vs. intraperitoneal 
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e.c. of 50 per cent glucose per pound of body 
weight and the rise in blood sugar was followed 
every half-hour. This was repeated once a 
week for five weeks. In every case a curve 
similar to those given in Chart 2 was obtained. 
The same rabbits were then fed the same 
amount of glucose and in addition an oral 
administration of a simple water extract of 
dried Devil’s Club root bark in amount equiva- 
lent to 0.4 gram of the dried bark. Three 
repetitions of this experiment gave blood sugar 
curves similar to those shown in Chart 2. 
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Chart 1—The hypoglycemic effect of graded doses. 


With glucose alone a maximum rise of about 
45 mg. glucose per 100 ¢.c. of blood was reached 
at the end of the first hour. At the end of the 
second hour the original blood sugar level had 
not been reached. When the extract was fed 
with the glucose the maximum rise was but 25 
mg. and this was reached at the end of the 
first half-hour. Thereafter the blood sugar 
fell rapidly, and at the end of an hour and a 
half was more than 25 mg. below the initial 
starvation level. Usually the initial starvation 
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Chart 4.—Separation of hypo- 
glycemic from hyperglycemic 
principle by acetone. 
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level was not reached again until after the 
third hour. 

These data are conclusive in showing that 
the extract contains a substance very active 
in reducing alimentary hyperglycemia. 

The hypoglycemic effect—The tannin-free 
concentrated extract was then fed to starved 
rabbits without administration of glucose. The 
extract was given orally by means of a gradu- 
ated pipette in amounts based on the body 
weight of the starved rabbit. Blood sugars 
were determined immediately before giving the 
extract and at hourly intervals afterwards. A 
few typical data are given in Chart 1. Ata 
level of 0.05 ¢.c. per lb. of body weight the 
results were not conclusive. In some cases a 
noticeable drop in blood sugar occurred, but 
in others there was either no effect or a slight 
initial rise. At levels of 0.1, 0.2 and 0.25 e.c. 
per lb. of body weight a rapid hypoglycemia 
was produced, with a reduction of the blood 
sugar of 35 to 70 mg. per 100 ¢.c. At levels 
of 0.4 and 0.5 ¢.c. per lb. of body weight some 
peculiar results were obtained. In nearly every 
case an initial rise in blood sugar was noted, 
followed in most cases by a very rapid drop. 
At these higher doses however there was nearly 
always a decided fluctuation in the blood sugar 
values which would lead one to suspect that in 
the extract a substance was present that had 
a hyperglycemic effect which only became 
noticeable above a certain level. Even at these 
high doses we have not yet succeeded in pro- 
ducing coma, although rabbits with blood 
sugars below 60 mg. per 100 ¢.c. were always 
extremely lethargic. With doses of 0.8 and 1.0 
c.c. per lb. of body weight the erratic behaviour 
of the blood sugar was more pronounced, but 
in general the gross hypoglycemic effect was 
lengthened. 

It might be mentioned here that although a 
standard starvation period of forty-eight hours 
was used, the oral feeding of the extract some- 
times produced results that differed markedly 
in identical rabbits used at various times on 
the same dose. These variations, however, 
were not individual variations but occurred in 
groups. For instance a group of three rabbits 
might give an average lowering of the blood 
' sugar of 50 mg. in three hours, taking five 
hours to return to the initial starvation level. 
A week later the same three rabbits, on the 





same diet and starved for identical periods, when 
fed the same dose of exactly the same extract 
might give a lowering of 65 mg. within two 
hours but return to the original starvation level 
in three hours. The room in which the rabbits 
were kept varied in temperature within very 
wide limits, especially during the winter time, 
and we are inclined to think that this variation 
may have been an important factor in this 
peculiar behaviour. 

The toxic effect of the extract.—Twelve rab- 
bits were selected for a toxicity test. Six of 
these 12 had never been given the extract. 
They were fed the colony diet and were used 
as controls. Six other rabbits were fed 1 c.c. 
of the concentrated extract daily for five 
months. At the end of this time the twelve 
rabbits were killed and the livers, kidneys, and 
adrenals were sent to Dr. H. H. Pitts, patho- 
logist at the Vancouver General Hospital. Dr. 
Pitts kindly examined these organs for us and 
has given us permission to quote the following | 
from his report: 

‘‘We have made a great many sections of each 
block and have stained the liver sections for fat, and, 
while I believe there is no question that there is 
definitely more fatty degeneration in the livers of 
those animals who have had the extract, I do not 
consider that it is of any significant amount, for in 
some of the sections of the controls there is almost 
as much and in sections of different blocks from the 
same specimen of the experimental ones there is 
practically no degeneration, so that it is apparently 
a very patchy type and apparently not of any partic- 
ular pathological significance.’’ 

Since the livers of some of the control 
animals showed as much fatty degeneration as 
those from the animals which received the ex- 
tract the above report would appear to indicate 
that the extract was without any marked toxic 
effects. However, the extract used in these 
experiments was not pure and _ contained 
besides the active material some gums, sugars 
(0.6 per cent as glucose), magnesium acetate, 
a small amount of magnesium hydroxide and 
possibly other natural contaminants. Among 
these contaminants must be included a hyper- 
glycemic principle. A single isolated example 
which we have never been able to duplicate 
will illustrate the activity of this latter sub- 
stance. 

Three starved rabbits were given 1.0 ¢.c. per 
lb. of body weight of the standard tannin-free 
concentrated extract. Blood sugars were then 
determined hourly with the peculiar results 
shown in Table I. 


July 1938] 


LARGE AND BROCKLESBY : 


DEVIL’s CLUB 35 


—=—=—====={"7={={={=—wy{Y—y"_a—=»yqounan=say=yay=______=======_=_=_=_=_=_================{"==_____—_—_——_—_—_——_—_———S— 


TABLE I. 
HYPERGLYCZMIA PRODUCED BY DEVIL’s CLUB RooT EXTRACT 
Blood sugar, mg. per 100 c.c. 


Rabbit No. Wt.,lb. Starvation 1sthour 2ndhour 8rd how 4thhour 7th hour 


13 11 133 278 182 
14 11.3 118 222 200 
19 8 111 250 196 


The same three rabbits have since responded 
normally to smaller doses of the extract. Other 
rabbits when fed this high dose have given 
results similar to those shown in Chart 1. So 
far no explanation has been found for these 
results, for even when the hyperglycemic 
factor (see below) is separated from the hypo- 
glycemic factor the rise in blood sugar is not so 
pronounced as in the present case. 


Oral vs. intraperitoneal administration.—Oral 
and intraperitoneal doses have been compared 
at levels of 0.2 ¢.c. of concentrated extract per 
lb. of body weight. Some comparative data 
are plotted in Chart 3. There is not a great 
deal of difference between the results of the 
two methods of administration. The average 
lowering is approximately 40 mg. from the 
starvation level for both methods. The rate of 
fall is also about the same for each method. 

Separation of the hypoglycemic from the 
hyperglycemic factor—In an effort to purify 
the concentrated extract attempts were made 
to precipitate the active constituents. It was 
found, eventually, that the hypoglycemic sub- 
stance was less soluble in dilute (30 to 40 per 
cent) acetone than in water. By diluting the 
extract with water and then adding acetone to 
bring the concentration up to about 40 per 
cent, an amorphous precipitate was thrown 
down, whilst the sugars, gums and organic 
salts were retained in solution. The precipitate 
and filtrate were freed from acetone by vacuum 
evaporation and made up with water to the 
original volume of the undiluted extract. These 
two extracts were then biologically assayed at 
a level of 0.2 ¢.c. per lb. of body weight. The 
results given in Chart 4 indicate that the 
precipitate undoubtedly contained the hypo- 
glycemic factor, depletions in the blood sugar 
of from 35 to 50 mg. being obtained. After 
four hours the blood sugars were still much 
below the original fasting level. In the case 
of the filtrate a hyperglycemia of 20 to 25 mg. 
was produced within the first hour and, al- 
though this hyperglycemia slowly disappeared 
during the next two hours, no hypoglycemia 


8thhouwr 9thhour 24th hour 


250 256 250 172 244 87 
244 256 244 182 227 111 
222 244 250 182 200 95 


was ever produced. The sugar present in the 
extract is too small to account for this rise in 
blood sugar, and it has been assumed that the 
hyperglycemic factor remains in the filtrate. 


The precipitate thrown down by the dilute 
acetone is insoluble in neutral or slightly 
alkaline media, although in the original extract 
it appears to remain in solution. It is soluble, 
however, on slight acidification, a fact which 
suggests that the unknown material is basic 
in nature. Another fact which bears out the 
above observations is that on long standing the 
concentrated alkaline extract gradually de- 
posited a small amount of an amorphous pre- 
cipitate which on biological assay appeared to 
have a greater hypoglycemic effect than the 
solution itself. The amount of precipitate so 
far obtained has been too small to do much 
with in the way of identification. It is planned 
to obtain larger amounts of it and to subject 
it to a systematic chemical examination. Clini- 
eal trials of the extract on diabetic patients 
under adequate control are also to be under- 
taken in the immediate future. 


The writers wish to acknowledge their gratitude to 
their technician, Miss Norma Rogers, whose assistance 
has been invaluable i in accomplishing the large amount 
of routine laboratory work. They are also deeply 
indebted to Dr. H. H. Pitts, of the Pathological De- 
partment of the Vancouver General Hospital, for his 
generous cooperation in preparing and examining 
sections for the toxicity tests. Finally, their thanks 
are extended to the Fisheries Research Board of Canada 
for the use of an unused room in the Fisheries Experi- 
mental Station in which a large proportion of the 
experimental work was carried out; and also to Mr. 
Kitagawa for supplying the first information regarding 
the raw material. 
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PRESENT DAY PROBLEMS IN THE MANAGEMENT OF DIABETES* 
By Frank N. ALLAN, M.D. 


Boston, Mass. 


N coming to London to speak about diabetes 
it gives me a feeling of intense satisfaction to 
recall that a fellow Canadian received in this 
city the inspiration which led to the most out- 
standing advance in the treatment of diabetes. 
In the nearly sixteen years since Banting gave 
us insulin its value has been appreciated more 
and more. Yet many patients still fail to re- 
ceive the full benefit which they might derive 
from insulin treatment, and likewise fail to 
secure effective dietary treatment by modern 
methods. The purpose of this paper is not to 
present any discovery but to discuss simple 
rules in regard to diagnosis and treatment 
which may help in the everyday care of diabetic 
patients. 

The seriousness of diabetes is fully realized 
when a patient who has previously been per- 
fectly well fails in health rapidly and succumbs 
to coma. Fortunately, such an occurrence is 
becoming rare. It seldom occurs except when 
there has been obvious neglect on the part of 
the patient and his family, or blind dependence 
on unsound means of treatment. Today the 
harmful effects of diabetes more often develop 
in less conspicuous fashion. It is the patient 
who looks quite well, and feels fairly well, yet 
with diabetes only partially controlled, who 
may be destined for disaster. Such an outcome 
should be avoided if the aims of treatment are 
critically examined and the consequence of in- 
adequate therapy considered. 


THE AIMS OF TREATMENT 


The objective of diabetic therapy is three- 
fold. First, the treatment should restore the 
patient to good health and keep him in good 
health. Second, the treatment should permit 
him to live a useful and contented life. Third, 
it should, if possible, abolish glycosuria and 
hyperglycemia. It is often difficult to fulfill 
all three aims completely. They overlap to 
some extent but sometimes seem to come in con- 


* Read before the London Academy of Medicine, 
London, Ont., December 17, 1937. 

From the Department of Internal Medicine, The 
Lahey Clinic, Boston, Mass. 





flict. Drastic treatment imposed to secure 
normal reports from the laboratory can make 
a patient feel both miserable and discontented. 
The physical well-being of the patient should be 
placed first. It is almost as important to keep 
him in good spirits, since one cannot expect a 
patient to submit indefinitely to a regimen 
which he finds irksome and intolerable. Con- 
trol of hyperglycemia and glycosuria through- 
out every part of the twenty-four hours is 
desired but has in the past not always been 
considered imperative. 

Restoration of health can be brought about 
by any diabetic regimen unless long-standing 
disease has caused irreparable harm. The pa- 
tient can be kept reasonably contented if a 
study of the individual requirements and tastes 
is made. Yet prevention of some degree of 
hyperglycemia and intermittent glycosuria 
often fails with the methods available up to the 
present time. Consequently, many patients and 
some physicians wonder why it is important to 
make the attempt. The physician who expects 
his patients to keep ‘‘sugar-free’’ must be pre- 
pared to answer this question, since it is 
constantly before him, even when it is not 
expressed. The possibility of maintaining more 
successful control of glycosuria by the new 
slowly acting insulin preparations makes it 
even more important to appreciate the advan- 
tages of adequate treatment. 


THE RESULTS OF INADEQUATE TREATMENT 

The risk of coma scarcely needs emphasis. 
The patient suffering from severe diabetes 
which is not well controlled must realize that 
acidosis and coma may quickly develop if an 
accident or complication should supervene. In 
addition, there are four other reasons why the 
control of the disease should be as complete as 
possible. If the urine contains sugar constantly 
vitality is often impaired. The patient may 
think he is well, and some patients even boast 
that they feel better when they have a little 
sugar in the urine, yet it is much more common 
to find lack of energy and lack of endurance. 
There is sometimes striking evidence of the 
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effect of diabetes on the gonads. Menstrual 
changes and amenorrhea appear in women and 
impotence is a not infrequent complaint in men. 
These effects on the sex organs may well be 
duplicated in other organs of the body, the 
change in function of which cannot so readily 
be recognized. 

Failure to control glycosuria may result in 
retardation of growth of diabetic children. 
Many children seem to thrive surprisingly well 
even though they have high blood sugar, and 
hence glycosuria, a large part of the time. Yet 
I cannot feel that it is good policy to permit 
this deliberately. The effect on growth has 
brought about actual dwarfism in some cases, 
and it cannot be sound judgment to depend 
simply on good luck to prevent this misfortune. 

Failure to control glycosuria permits progres- 
sion of diabetes which might otherwise be 
avoided. It is a common observation that, in 
the early cases particularly, complete control of 
glycosuria and hyperglycemia tends to bring 
about recovery in greater or less degree. On 
the other hand, persistence of glycosuria and 
hyperglycemia tends to result eventually in 
progression to the severer grade of diabetes. 
The patient who hopes to get along without 
insulin injections must make sure that the 
glycosuria is controlled. Otherwise, the disease 
will tend to develop, sometimes slowly, but often 
rapidly, to the point at which control can be 
brought about only by daily treatment with 
insulin. 

Failure to control diabetes leads to complica- 
tions of various types. Patients with uncon- 
trolled diabetes have increased susceptibility to 
infection and to degenerative changes in the 
arteries, nerves and retina. Uncontrolled dia- 
betes may, in addition, intensify other diseases 
which may develop. For all these reasons in- 
tensive treatment should be undertaken to keep 
diabetes under control. 

Suecess in the management of diabetes de- 
pends to a large extent on the way in which the 
situation is handled in the beginning. Adequate 
treatment applied immediately may spare the 
patient serious trouble later on in the course of 
the disease. It may permit control with much 
greater ease and simplicity. It may also have 
an important psychological influence. One often 
finds it difficult to deal with a patient whose 
_ diabetes has for a long time been half treated, 
even though he may need attention badly. It 


is much easier to secure cooperation and main- 
tain the interest of the patient if systematic 
treatment is employed right from the start. 
Emphasis should, therefore, be placed on insti- 
tution of satisfactory treatment immediately 
after the diagnosis of diabetes has been estab- 
lished. 


PROBLEMS IN DIAGNOSIS 


The diagnosis of diabetes is usually made 
easily. The symptoms are characteristic and 
the laboratory tests are simple. Yet it is now 
well known that one can by no means depend 
on the symptoms to make the diagnosis of dia- 
betes. In a large percentage of cases no symp- 
toms are present at the time the disease is dis- 
covered. Consequently, it can be detected only 
by routine examination of the urine in cases in 
which absence of symptoms would arouse no 
suspicion. Glycosuria without diabetic symp- 
toms was formerly often dismissed as of no im- 
portance. Now the careful physician will al- 
ways investigate further, and the next step is 
determination of the blood sugar. If glycosuria 
is associated with a high blood-sugar level 
(0.14 per cent or higher fasting, or 0.17 after a 
meal) it indicates the presence of diabetes. 

If blood sugar tests are not made to permit 
certain classifications of the glycosuria pro- 
longed observation is the necessary alternative. 
A patient who has had unexplained glycosuria, 
even though only transitory, should not be dis- 
missed from observation until diabetes can be 
excluded, since it is so important to recognize 
diabetes in the early stages. Frequently the 
blood sugar test is omitted because it may seem 
inconvenient or expensive. In the long run it 
will prove wise to make the blood test, so 
necessary in establishing early diagnosis. 

If evidence of diabetes is found the patient 
must have diabetic management for the rest of 
his life, and it should be decided once and for 
all whether the patient has true diabetes 
mellitus or glycosuria of a harmless type. The 
problem may be compared to the situation with 
regard to syphilis. Everyone realizes the im- 
portance of making an accurate diagnosis of 
syphilis before instituting treatment. If the 
diagnosis of syphilis is made the patient must 
undertake treatment throughout several years 
of his life. If the diagnosis of diabetes is veri- 
fied the patient and physician are committed to 
a course of treatment and supervision which 
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affects the patient’s entire lifetime. Consider- 
ing syphilis and diabetes only from the stand- 
point of health, the consequences of erroneous 
diagnosis are equally serious. One cannot 
afford to make a mistake in either case. 

It is important to avoid beginning treatment 
until one is certain that the patient has dia- 
betes. If glycosuria is found in a case in which 
there are no symptoms of diabetes no change 
in the diet should be permitted until the blood 
sugar test has been made. If the patient, on 
advice, or because of his own fear, avoids eat- 
ing the usual amount of carbohydrate, the gly- 
cosuria may disappear and the blood sugar may 
become normal as well. The change of identi- 
fication of early diabetes by the first blood 
sugar test is lost. One cannot assume that the 
patient is free from diabetes. The blood sugar 
test must be repeated after the patient has 
again returned to a full diet. It may even be 
necessary to perform a sugar tolerance test 
when otherwise it might not have been needed. 

A sugar tolerance test is helpful if the 
routine sugar tests are normal, or if they are on 
the borderline. In applying the sugar tolerance 
test it must be remembered that the nature of 
the response may be influenced greatly by the 
nature of the diet which the patient had eaten 
previously. The patient should have a normal 
diet for at least one day before the test is per- 
formed. 

It is a common mistake to advise trial of 
restriction of the diet when any sugar is found 
in the urine. When the patient returns later 
and glycosuria is absent, it may then erroneous- 
ly be concluded that he has had a benign gly- 
eosuria or, if he has had true diabetes, that 
the condition has subsided so that there is no 
need for further attention to the matter. The 
subsequent history of cases in which this mis- 
take has been made indicates how blind a 
decision of this sort may be. It is extremely 
important that treatment be not started until 
the diagnosis is definitely made. 


INDIVIDUAL REQUIREMENTS IN TREATMENT 


The treatment needed is dependent upon the 
requirements of the ‘individual case. The gen- 
eral principle consists of the provision of a diet 
which will maintain good nutrition, and, in 
addition, the administration of insulin if glyco- 
suria tends to persist when a suitable diet is 
employed. A large percentage of the older pa- 
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tients have diabetes of mild degree which can 
readily be controlled by simple dietary regula- 
tion. Yet the mere fact that a patient is beyond 
sixty years of age does not justify laxity in 
treatment. A considerable number of elderly 
patients have diabetes of such severe degree that 
insulin is needed in large dosage, and the main- 
tenance of good health and safety depends on 
thorough attention to treatment. The patients 
in whom diabetes develops before the age of 
thirty are likely to have more severe diabetes, 
and in such eases insulin is almost always re- 
quired when the disease has been present for 
more than a year. However, juvenile diabetes 
sometimes runs a benign course for the first year 
or even longer. Nevertheless, the potential 
danger can never be overlooked; there is a 
tendency toward progression even in the ab- 
sence of complications, and if the situation is 
complicated by some unusual condition rapid 
change to a severe diabetic state may occur. 
For this reason every diabetic patient under 
the age of thirty years should be trained in 
regard to the use of insulin, even though it may 
not be needed at the start. In children, special 
care is essential because the disease may be so 
deceptive, and, apart from the danger of loss 
of life, the risk of poor development must be 
considered. 

The exact nature of the diet is not a matter 
of profound importance. Every physician who 
deals with many cases of diabetes tends to 
develop his own scheme of diet planning. One 
may expect good results in following any one 
of these. The thing which is important is to 
make sure that the patient is able to use the 
diet with or without insulin so that the urine 
is kept free from sugar. The diet must also be 
planned in such a way that it will reasonably 
satisfy his appetite and desires as well. In 
order that patients may not get a wrong concep- 
tion of the matter, I believe that the term 
‘‘dietary restriction’’ should be abandoned and 
dietary regulation substituted in speaking of 
the dietetic therapy of diabetes. 


READY-MADE DIABETIC DIETS 


The ready-made diets illustrated in Table I 
have served to make the prescription of dietary 
regulation a simple matter. The A, B or C 
diets are used depending on the amount of 
earbohydrate desired. The number 2 menu in 
each series is suitable for the average person; it 
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TABLE I. 
DIABETIC DIETS 
A B Cc 
 e 2 3 1 2 3 1 2 3 
Carbohydrate .......... 75 80 80} 112 120 120} 145 153 163 
WOE édsdaseinanéens 50 65 65 55 70 80 58 74 86 
ME. eile a bbs ahianee nas 60 115 170 42 108 185 42 108 187 
WOBION 65 oh bie-c sso acaeee 1,040 1,615 2,110) 1,046 1,732 2,465) 1,190 1,880 2,679 
Food 
SE kc cig ntganesens 1 1 1 1 1 1 1 1 1 
ONO saa nets kawe oc 90 120 120 90 120 150 90 120 150 
MOCO ‘Si idee wdtiedeed 15 15 15 15 
Cream, 20 per cent.... 90 240 240 240 
Cream, 40 per cent.... 240 240 240 
BCG i ics 68 isle cets 15 30 40 5 30 50 15 30 50 
Vegetable, 5 per cent.. 400 400 400 400 400 400 200 200 200 
Vegetable, 10 per cent. 200 200 200} 200 200 200 
Orange or equivalent. . 300 300 300} 300 300 300} 450 450 450 
COIGEE. airs Secdwnasins 15 15 15 15 15 30 
OCW aacsisrardindistatacele 120 120 120 
BCR david beseue eee 30 30 30 60 60 60 60 60 60 
MAU ccwcudecaneewe 240 240 240} 240 240 240} 240 240 240 
DIRECTIONS 


Use one of the ‘‘B’’ diets to start treatment, ‘‘B-1’’ for an obese patient, ‘‘B-2’’ for 
an average patient, ‘‘B-3’’ for a young, thin patient who needs more nourishment. Use 
insulin if necessary to control glycosuria and hyperglycemia. 


If it is desired to use less carbohydrate 
beginning, use one of the ‘‘A’’ diets. 


to facilitate the control of glycosuria at the 


If more carbohydrate can be tolerated or is desired, use one of the ‘‘C’’ diets. 

In each case use the number 1 menu when a reduction diet is needed, the number 2 menu 
for the average patient, and the number 3 menu for patients who need more calories. 

Adjust the diet to suit the needs and desires of the patient by making suitable additions 


and deductions. 


Changes in calories can be made easily by altering the amount of butter in the diet. One 
square of butter, 10 gm., furnishes 75 calories. 


can be easily adapted for patients requiring 
either less calories or more calories, by making 
the changes as shown in the example in Table II. 
Any of these diets may serve as the framework 
of an initial diet which can be later adjusted to 
suit the needs of the individual. 


ADJUSTMENT OF INSULIN DOSAGE 


Insulin is indicated whenever the diet selected 
fails by itself to check glycosuria. The action of 
insulin varies greatly in different individuals 
and the dosage must be determined by trial in 
each case. If the urine contains sugar in every 
specimen throughout each day the total dosage 
of insulin should be increased; if some speci- 
mens contain sugar while others are sugar-free 
there is probably need, not for a larger amount, 
of insulin, but for redistribution of the doses. 
Once the urine has become free from sugar, 
blood-sugar tests are of great value in deter- 
mining the best distribution of the dosage in 
relation to meals, and as a rule it is an ad- 
vantage to have the blood-sugar test made during 
the day rather than in the morning before 
breakfast, as is the usual custom. A test made 
at 11 a.m. or at 4 p.m. will help to indicate the 
size of dose which should be employed before 


the subsequent meal, and will give warning 
when the threshold of hypoglycemia is ap- 
proached. 


PROTAMINE ZINC INSULIN 


The relatively short duration of the action 
of the individual dose has been considered one 
of the chief difficulties in the artificial supply 
of insulin by hypodermic injections. Hope of 
solving this difficulty came with the discovery 
by Hagedorn that the rate of action was re- 
tarded by combination of insulin with prota- 
mine and the additional effect of zine, revealed 
through the work of Seott, of Toronto. The 
new preparations of insulin possess advantages 
of unquestioned value, yet they cannot replace 
ordinary insulin entirely. Their effects lack 
flexibility to meet the demands for more inten- 
sive insulin action which may come after meals. 
Even control of diabetes can best be secured 
when protamine zine insulin is combined with 
rapidly acting insulin, supplied either by the 
panereas of the patient or by supplementary 
injection of unmodified insulin. 


Protamine zine insulin thus yields best re- 
sults in the treatment of diabetes of relatively 
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TABLE II. 
DIABETIC DIET B-2 
CARBOHYDRATE 120, PROTEIN 70, FAT 108—CALORIES 1,732 





Breakfast 
Grams 
Orange, medium size, 44 cup.......-.2-eeeeee 100 
Cereal, a amall merving. .......ssscccccsceves 15 
BE, GD ao oncsbecwecessedccistccsesveens 
Bread (or toast), 1 small slice............... 20 
Butter (1 SQUare)....ccecccccccvcesccsvcces 10 
Cream, 20 per cent, %% glass............-ee0. 120 
Mid-day meal 

Meat, a small serving..........ceeeeeeeceees 60 
Vegetables 

2 servings 5 per cent, each 14 cup.......... 200 

1 serving 10 per cent, % cup.............-- 100 
Bie, DRT TI MGs oc se ces cwsscsess 20 
Batter (1 square) .....ccccscccesccsccesccces 10 
Fruit, 1 serving (10 g. carbohydrate)........ 
Cream, 20 per cent, %4 glass.........--+see0- 60 
ey I: 54S 6 aK DeR econ dewerces eases 120 
CO OE GOR pine deacsnsciccccaccencececen 

Evening meal 

Soup, clear broth if desired.............-..6- 
Meat, a small serving. .....cccccccccccccccees 60 
Vegetables 

2 servings 5 per cent, each 4% cup.......... 200 

1 serving 10 per cent, 44 cup.............. 100 
Bread, 1 emanll Ghim Sie. .....cccccccccedssices 20 
Batter (1 SGURTS) oo. cscccvccccscceccccssens 10 
Fruit, 1 serving (10 g. carbohydrate)........ 
Cream, 20 per cent, %4 glass...........cesseee 60 
Se Rs civ cccke reds seecenccwsecnseuse 120 


SS EMO cok oa Se soos eee en See ews es 


The B-1 diet (lower in calories for obese patients) 
is the same as the B-2 except for the omission of cream, 
meat 30 gm. and butter 15. Carbohydrate 112, protein 
55, fat 42—calories 1,046. 


The B-3 diet (higher in calories) includes in addi- 
tion to the B-2 menu, meat 30 gm., bacon 15 and butter 
20; 40 per cent cream instead of 20 per cent. Carbo- 
hydrate 120, protein 80, fat 185—calories 2,465. 


mild or moderate degree. In cases in which 20 
units of regular insulin would be used in two 
or three injections a-single dose of the new 
preparation given before breakfast is effective. 
In more severe cases, requiring 30 units or 
more, substitution of the new insulin is not so 
simple. Here its slow action may fail to 
prevent postprandial hyperglycemia and gly- 
cosuria. Modification of the menu to give a 
more even distribution of the carbohydrate foods 
may help; less carbohydrate may be given at 
meal time, and part of the allowance given for 
afternoon tea and for an evening lunch. 

In the most severe cases, protamine zine 
insulin and unmodified insulin may both be 
needed. A patient requiring 60 units of insulin 
daily, for example, may require 40 units of the 
new insulin and 20 units of the old insulin 
before breakfast. Sometimes an additional 


dose of regular insulin must be given before 
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the evening meal, or perhaps before each meal. 
In the latter circumstances, the use of prota- 
mine zine insulin may have no real advantage 
from the standpoint of convenience, although it 
may permit more complete control of the hyper- 
glycemia. 

The use of protamine zine insulin may be 
disadvantageous at the time of sickness. Its 
slow action may fail to keep pace with sudden 
changes in the severity of diabetes. If the 
patient loses his appetite and fails to eat his 
full allowance of food there may be risk of 
hypoglycemia. A wise policy is to reduce the 
dose of protamine insulin one-half, and then 
supplement it by injections of regular insulin 
before meals, adjusting the dosage according to 
the results of tests of the urine. Five to 20 
units may be used before each meal if sugar is 
present. If glycosuria persists on all tests the 
doses may be increased further, adding 5 units 
at each step; an extra 5 or 10 units may be 
given at bedtime also. The dosage may be in- 
creased boldly in the morning, but caution 
should always be used at the end of the day 
because of the cumulative action of insulin. 

Hypoglycemic reactions from protamine zine 
insulin are not likely to occur unless the dose is 
large, but there is always need for caution when 
the dose is more than 30 units. It is probably 
wise not to prescribe more than 40 units of 
protamine zine insulin in one day, unless the 
behaviour of the patient is well known. When 
the dosage has been raised to this level an 
interval of one week should usually elapse 
before making further additions; supplemen- 
tary injections of regular insulin may be used 
if necessary to check persisting glycosuria in 
the interval. 


THE IMPORTANCE OF EDUCATION OF THE PATIENT 
AND MEDICAL SUPERVISION 


Once the physician has determined the diet 
for the diabetic patient and, if it is needed, has 
prescribed insulin in the required dosage, 
successful outcome is dependent upon two 
additional factors. The patient must have 
sufficient knowledge to practise the regimen in 
his daily home life. The physician must main- 
tain constant supervision so that in spite of 
changing conditions the control of diabetes 
may be adequate. Treatment should never be 
started until the diagnosis is certain, but, once 
begun, it should be continuous and complete. 
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ALLERGY IN CHILDHOOD* 


By Harry L. Baca, B.A., M.D., 


Montreal 


HE importance of allergy in the field of 

medicine, particularly in pediatrics, can 
easily be appreciated when one finds that ap- 
proximately from 7 to 10 per cent of our popula- 
tion suffer from some allergic condition. Since 
a very large number of these manifest them- 
selves in the first decade of life and respond 
more satisfactorily to treatment -during this 
childhood period a general consideration of this 
subject should be of interest to all. 

The history of this subject is interesting. 
With the use of diphtheria anti-toxin in 1894,? 
which sometimes resulted in serum sickness and 
occasionally death, the first investigations in the 
field of allergy were begun. Further observa- 
tions in this field were made by Richet,* Theo- 
bald Smith,* Rosenau and Anderson.’ It was 
not until 1906, 7 when von Pirquet coined the 
word ‘‘allergy’’ in relation to work done on 
serum disease in man and the tuberculin test, 
that this word became accepted as a definite 
medical term. His early definition was that, 
‘Allergy indicated an altered reaction in the 
tissues of man to foreign proteins’’. Today, 
this term has come to mean, in its broad sense, 
‘‘a hypersensitiveness to foreign protein’’. In 
other words, allergic people react in an abnormal 
way to something which is non-toxic to most of 
us. 

Oriel,® in his short and cleverly written mono- 
graph, states that ‘‘Diseases such an infantile 
eczema, hay-fever and asthma, now called al- 
lergice diseases, are really but symptoms depend- 
ing upon an allergic state.’’ He classifies these 
conditions due to hypersensitiveness to proteins, 
according to the place where the symptoms of 
the allergic reaction occurs, namely, the various 
systems of the body. 

The theory of the mechanism of production 
of the allergic state is closely allied to that of 
anaphylaxis, and one should at this point become 
acquainted with such terms as antigens, atopens, 
antibodies and atopic reagins. Antigens are sub- 


*From the Department of Allergy, Children’s 
Memorial Hospital, Montreal. 

Read before the Pediatric Section of the Medico- 
Chirurgical Society, March 12, 1937, Montreal. 


stances that can give rise to antibodies. Atopens 
and atopic reagins parallel this definition in the 
allergic sense. For discussion purposes one may 
say that the mechanism is primarily an antigen- 
antibody reaction (atopen-atopic reagin reac- 
tion), and that there are three possible states: 
(1) the normal, in which there are no antibodies; 
(2) immunity, in which the antibodies are free 
in the circulation; and (3) allergy, in which the 
antibodies are fixed in the tissue cells. The 
important factor in allergy is the strong heredi- 
tary predisposition to develop an inereased 
permeability of the tissue cells. 

Certain chemical reactions occur in the blood 
and tissues during an acute phase, and several 
that bear a relation to therapy may be men- 
tioned here, such as a tendency to lowering of 
the blood sugar, a tendency to hypo- or a-chlor- 
hydria; and a low blood calcium, which favours 
an increased permeability of the tissue cells. 


DIAGNOSIS 

The diagnosis of the allergic individual is 
made perhaps more from a careful and complete 
medical and allergic history than from the 
other supplemental aids to diagnosis at our dis- 
posal. These will be discussed later. The taking 
of the allergic history, as suggested by Bray,® 
may be divided into predisposing factors, related 
to the onset of symptoms, and the precipitating 
factors, which are specific and non-specific, and 
are related to the production of an attack. 


A. PREDISPOSING Factor (related to onset ).— 
1. Heredity—allergic predisposition has a strong 
tendency to occur in families. 
2. Tissue trauma—severe illness before onset of 
symptoms, viz., asthma; (@) pneumonia; (b) 
infectious diseases—pertussis, rubella. 


B. PRECIPITATING Factors (related to production).— 
SPECIFIC 

Absorbed by: (1) whalation— animals, hairs, 
feathers, dusts, pollens, moulds and fungi; (2) mgestion 
—foods and drugs; (3) imjectton—sera, drugs, bites 
and stings; (4) imfection—bacterial allergy and worms; 
(5) contact — fabrics, chemical and physical agents. 
These are carried by the blood to the shock organ, with 
resultant allergic reaction. 

NON-SPECIFIC (Catalyzing Factors) 

(1) Dietary; (2) environmental; (3) toxic; (4) 
nasal; (5) psychic; (6) endocrine; (7) physical; (8) 
chemical; (9) mechanical, These lower the ‘allergic 
threshold’’ so that specific substances may act. 
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Diagnosis is made by (1) careful medical and 
allergic history; (2) by various tests: (a) 
scratch cutaneous, (b) intradermal, (c) con- 
junetival, (d) nasal, (e) patch, (f) passive 
transfer; (3) elimination; (4) exposure; (5) 
diets. 

Urticaria is the feature of a positive skin 
test. 

The supplemental means at our disposal for 
completing our diagnosis are the various tests 
with the foreign proteins or atopens. These 
may be in powder, liquid form, or the substance 
itself. Hansel’® defines several methods. 

The scratch cutaneous tests consist of a series 
of scratches made on the arm or back, using 
N/20 NaOH (in children) or Coca’s solution as 
a solvent. They are read in 15 minutes to 4 
an hour. A positive test consists of a wheal, 
surrounded by an area of redness accompanied 
by an itching sensation. 

The intradermal method, using a tuberculin 
syringe, consists in injecting 0.02 ¢.c. of a dilu- 
tion intraecutaneously 10 to 100 times weaker 
than that which just gives a positive scratch 
test. 

The ophthalmic and nasal tests are obvious, 
and speak for themselves. 


In the patch test the substance is placed in 
direct contact with the skin for 24 to 48 hours, 
and a positive test results in dermatitis. This 
test is particularly useful in contact dermatitis 
of the skin, when the individual is sensitive to 
various dyes, metals and drugs, such as formalin, 
iodine, picrie acid and novocaine. 
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The Praustnitz-Kustner reaction, or the pas- 
sive transfer test, consists in ‘‘locally injecting 
the serum of the patient into a non-sensitive, 
normal individual, and then finding that the 
sites so prepared react with an immediate urti- 
earial wheal when the corresponding protein is 
injected into them.’’ 

The most satisfactory test as to whether a 
condition is really allergic is the precipitation 
of an attack by bringing the person into contact 
with the particular substance to which he is 
thought to be sensitive. Elimination of prob- 
able offending atopens, in spite of negative tests, 
is frequently of benefit, as seen by the results 
of Rowe’s elimination diets. 


TREATMENT 

The treatment of these cases in a general way 
should be as follows: (1) elimination of prob- 
able offending atopens; (2) avoidance of pets, 
animal danders, feathers, kapok and dusty at- 
mospheres; (3) elimination of foci; (4) in food- 
sensitive patients, either eliminate, modify or 
substitute for the offending atopens; (5) if 
unavoidable, desensitization is used to neutralize 
the fixed antibodies—as pollens. In eases of 
hay-fever and asthma, ete., medications such as, 
adrenaline, ephedrine, potassium iodide, stra- 
monium, and many other substances may have 
to be used as symptoms arise. 

This study has been divided into cases mani- 
festing symptoms in the various systems of the 
body. Most of the eases fall into groups of 
cutaneous, subcutaneous and respiratory al- 
lergies. The greater percentage of these condi- 


Taste I. 


CUTANEOUS AND SUBCUTANEOUS ALLERGY 
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5 = Associated allergies 
a = ons iteinceielal Reais aalcchadlahiinileds 
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Eczema (Infantile)........ 90 | 0.4| 3.7) 56 | 63 | 70 | 57| 4) 0 0;6; 6] 2|15/3 
Papular urticaria.......... 6/25;48) 1| 8/833] ..]-..].. Or re Se AE 1j1 
Angio-neurotic cedema.....| 7|43/5.2) 5| 5|71.4| 4 + 1 
Seborrheic eczema........ 4/10.16,1.7); 1| 2] 50 1 | 
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tions did not occur singly but were associated 
with other allergies. We found that a consider- 
able number of patients developed their allergic 
manifestations, particularly asthma, following 
some severe infection causing tissue trauma. Of 


TABLE 


eczema there were 57 cases associated with 
asthma and 15 cases with urticaria. 
Gastro-intestinal allergy is a frequent com- 
plication of eezema and urticaria. It is interest- 
ing that the average age of onset for eczema is 


II. 


RESPIRATORY ALLERGY 
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these, 8 had pertussis, 1 had rubella, 72 had 
sinus infection, 64 had diseased tonsils, 13 had 
pneumonia, 3 had diphtheria, and 1 child had 
asthma following the removal of a peanut from 
a bronchus. 


CUTANEOUS AND SUBCUTANEOUS ALLERGY 


It is noteworthy here that out of 90 cases of 


TABLE 
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0.4 years and that the sensitivity is predomi- 
nantly due to foods. 


RESPIRATORY ALLERGY 


.Note again how frequently asthma follows 
early infantile eczema. Hay-fever when it oc- 
eurred was usually associated with asthma in 
this series of eases. The average age of onset in 


III. 


INCIDENCE OF FamiLy History 


Hives Eczema 


Asthma | Hay-fever 





Angio- 
Vasomotor | Seborrheic; Papular | neurotic 
rhinitis eczema | urticaria | edema 


(33 cases) | (90 cases) | (147 cases) | (18 cases) | (13 cases) | (4 cases) | (6 cases) | (7 cases) 
WE... cep cin<s reel as 4 18 25 2 | 2 ‘3% 3 2 
I od schig 5. hs oe lee sekr ea ait 5 15 19 2 4 A 1 2 
EE Bias seins wis sate es 4 6 14 0 2 +e 
Maternal (distant)........... 4 11 17 1 4 9 
Paternal (distant)........... 3 4 12 4 is a 
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this group (mostly inhalant allergies) was much 
later than in the cutaneous group (mostly food 
allergies). 


INCIDENCE OF FAMILY HISTORY 
PERCENTAGE OF MALES AFFECTED 


Our family incidence conforms with the find- 
ings of most authors, in that there is a very 
strong hereditary tendency to allergic diseases. 
Seborrheic eczema, papular urticaria and vaso- 
motor rhinitis occurred more frequently in 
females. 


AVERAGE AGE OF PATIENTS AT ONSET 


AVERAGE AGE. OF PATIENTS AT ONSET. 
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Our findings confirm those found by other 
authors, that the cutaneous manifestations occur 
early in life and are followed later on by the 
respiratory ones. 


CUTANEOUS AND SUBCUTANEOUS ALLERGY 
CAUSES, RESULTS 


As a whole these manifestations did not re- 
spond readily or as satisfactorily to our treat- 
ments as the respiratory allergies. We feel that 
the dermatologist should be consulted as to the 
local care of these patients. In our clinic close 
cooperation between the allergy clinic and the 
dermatological clinic make for a better under- 
standing and better treatment of the patient. 
If the cutaneous allergies are properly treated 
early the later allergies may be avoided to some 
extent and sometimes prevented. 


GENERAL CONSIDERATIONS OF CUTANEOUS AND 
SUBCUTANEOUS MANIFESTATIONS 


Hives.—Skin tests are of some value in this 
condition. Elimination diets are perhaps more 
useful. Hives frequently occur, during or fol- 
lowing some infection which lowers the allergic 
threshold, and only then does the patient react 
to the atopens to which he is sensitive. Hives 
occurred occasionally with asthma or hay-fever 
due to sensitivity to pollens. 

Eczema.—This condition is one of the first 
warnings that we have that the patient is 
allergic. Since 57 cases of eczema were associ- 
ated at some time or other, mostly in the later 
years, with asthma as a more serious complica- 
tion, more serious attention should be directed 


TABLE IV. 


CUTANEOUS AND SUBCUTANEOUS ALLERGY 


Number of patients 

Average age of onset (years) 
Average age first visit (years) 
Positive family history 

Positive percentage family history 


Papular urticaria 
Angio-neurotic cedema. . 


Seborrhceic eczema 


Causes 


75 per cent improved 
50 per cent improved 
26 per cent improved 


Food and inhalant 


Not known 
Not treated 


Inhalant 
Bacterial 
Unknown 
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to the eezematous child, particularly the causa- 
tive agents, prophalyctic and curative measures. 
Allergic mothers, or mothers of allergic children 
who wish to nurse their offspring, should follow 
an elimination diet, particularly of eggs, during 
pregnancy and the lactation period. Eosino- 
philia is a feature in most of these patients, 
one having as high as a 22 per cent count. 
Hives and eczema are frequently associated at 
their onset. These patients when admitted to 
the general wards, we found, were more subject 


RESPIRATORY ALLERGY, CAUSES, RESULTS 
We find here that the bacterial factors are of 
considerable importance in this group. It is felt 
that much can be done for this type of case, 
with proper investigation, treatment and co- 
operation on the part of the patient. 


GENERAL CONSIDERATIONS OF THE RESPIRATORY 
ALLERGIES 

Asthma. — This condition seems to occur 

earlier than any of the others in this group. It 


TABLE V. 
REsPIRATORY ALLERGY 
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to respiratory infections and pneumonia. The 
eczema tends to disappear with the development 
of high fever, operations, and frequently disap- 
pears with the appearance of asthma, or vice 
versa. Intradermal and passive transfer tests 
are of definite value when scratch tests are 
negative. Constipation and teething are impor- 
tant non-specific factors, at which time the pa- 
tient will not respond to treatment satisfactorily. 

Papular urticaria ——We doubt whether this 
condition is a true allergic one. It is felt that 
bacterial invasion plays quite a réle as an in- 

_fluencing factor in this manifestation. Three 
of the patients responded to vaccine therapy, 
and one disappeared following tonsillectomy. 

Angio-neurotic edema.—One of our cases, not 
included in this series, developed this condition 
on eating eggs. One developed angio-neurotic 
cedema of the eyes from the pollen of weeds, 
another from sensitivity to tobacco. The latter 
swelling was relieved with the injection of 
adrenaline. 

Seborrha@ic eczema.—From our experience we 
find it doubtful whether this condition is al- 
lergic ; however, it is occasionally associated with 

some other allergic manifestation. 
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may be so mild that it is barely perceptible or 
so severe that a child may wheeze continually 
for years, causing marked deformity of the 
chest, and ultimately leading to bronchiectasis. 
Many of the patients lost their asthma after 
being hospitalized for a short time. Two chil- 
dren developed asthma during an acute otitis 
media. It quickly disappeared following a 
paracentesis. The question of vagotonia arises 
here. Teething apparently caused asthma in 
another child. High fever, high altitudes, opera- 
tions and anesthesia stopped attacks in some. 
Irritating odours, such as paint, turpentine, 
tobacco, and dusty atmospheres can precipitate 
attacks without the patient being sensitive to 
these atopens. Several of the patients developed 
asthma from food odours, particularly fish. 
Sensitivity to glue was not an uncommon 
offender. Symptoms occurred more frequently 
when the child went to sleep at night than 
during the day. Results with inducto-therapy 
seem to be encouraging in cases with parenchy- 
mal changes of the lungs, as seen in some of our 
cases. 

Hay-fever.—This condition is a late mani- 
festation of the respiratory allergies. The grass 
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cases responded more readily to treatment than 
the weed cases. Pollen treatment for the un- 
complicated hay-fever sufferer is on the whole 
very satisfactory. 

Vasomotor rhinitis—We did not ‘find this a 
common manifestation in our series of cases. 
Most of our cases were associated with a bac- 
terial allergy, and responded well to vaccine 
therapy. 

Allergic cough.—A cough coming on in al- 
lergie children, or children of allergic parents, 
occurs usually in early fall to late spring. These 
cases responded well to vaccine. 

Bacterwal allergy.—This oceurs as a result of 
bacterial invasion. In some of the children 
suffering from asthma a cold, accompanied occa- 
sionally by fever, frequently preceded the at- 
tack. The delayed type of reaction to the 
intradermal tests was the characteristic here. 
The best results obtained with vaccine therapy 
were in those cases who gave a good local 
reaction with each injection of the vaccine. It 
is felt that stock vaccines, prepared by our 
bacteriologist, were as beneficial as autogenous 
vaccines. 


Every child was carefully tested by the 


scratch method. Other methods were used when 
deemed advisable. 


However, the lack of space 









HIS subject, which your Secretary presented 
to me, is a very suggestive one. It is, how- 
ever, one that presents considerable difficulties, 
beeause child psychiatry is such an inclusive and 
ill-defined branch of medicine. Faced with the 
difficulty of defining psychiatry, I should like 
to avoid the problem by suggesting that it be 
considered as that integral part of the art of 
medicine which has to do with the physician’s 
knowledge of human nature, that knowledge 
which the family doctor intuitively uses in 
assessing the importance of signs and symptoms 
in his patients. He knows, for instance, that 
the complaint of pain does not always have the 
same significance, and that one patient will make 
light of the discomfort of a lesion that would 


* An address delivered before the Cornwall Medical 
Society, November 12, 1937. 
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has prevented the inclusion of these in this 
report. 


CONCLUSIONS 


Allergy in childhood occurs frequently. A 
general consideration and a review of our first 
200 cases has been presented. A child with 
eczema should not be dismissed with the pre- 
scription of an ointment; the child with bron- 
chitis, with a cough mixture; or the child with 
hay-fever, as suffering from a summer cold, and 
given nose drops. All should be carefully in- 
vestigated and proper treatment instituted. 
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seriously alarm another person. He knows that 
in many eases the symptoms about which his 
patients complain are related not to any local 
lesion but to anxiety and frustration. With the 
advances in the sciences ancillary to medicine 
there has been a danger that the handmaidens 
would usurp the rightful place of their mistress. 
There has been a tendency for medical practice 
to become a matter of pooling the results of 
studies of heart, blood, lungs, gastro-intestinal 
tract, ete., while the patient as a human being 
has been forgotten. I suggest that the realm 
of psychiatry be taken as that humanity that 
makes people men and not just automatons, and 
not even merely animals. 

It would certainly be foolish to undervalue 
the importance of the detailed study of special 
anatomical systems or diseases. What I am 
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urging is just that the forest be not lost sight 
of in the contemplation of the trees. It may 
oceur to you that it would be enough to say that 
psychiatry is a study of diseases of the mind. 
That will do, provided it is allowed that mental 
functions are functions of the whole human 
organization and not merely of the nervous sys- 
tem. Practically mind and body cannot be 
separated. You cannot add the results of 
psychology, roentgenology, electro-cardiology, 
hematology, immunology, anatomy, biochemis- 
try, and any number of other studies and get 
John Smith. The whole thing is something 
more than the sum of the parts. A simple illus- 
tration is offered by the consideration of water. 
One could study hydrogen and oxygen separately 
all his days and never understand water. The 
qualities of water are something beyond the 
qualities of hydrogen and oxygen. So the char- 
acteristics of a man are beyond the character- 
istics of his organs, and my suggestion is, that 
you consider psychiatry as the study of the 
failures of that organization or integration of 
life forees which gives man his humanity. This 
brings us to the position of saying that what 
the physician needs to be a psychiatrist is not 
so much a lot of extra knowledge as a different 
point of view. Briefly, it is the point of view 
of the old fashioned family physician as con- 
trasted with that of the more extreme specialist. 

One basic science that has been rather neg- 
lected in medical education is psychology. There 
is not time to discuss this subject, but I should 
like te say a little about it. Psychology has fre- 
quently been put in a ridiculous position by 
over-zealous advocates of particular schools of 
thought, and I fancy that many sensible men 
have felt that the whole subject was too fantastic 
for reasonable discussion, The behaviouristic 
and psycho-analytical systems of psychology have 
both achieved a great deal of notoriety, and the 
contentiousness of their protagonists has been 
such that sober consideration of their theories 
has been difficult. Probably they both contain 
much truth and much error; certainly both are 
over-systematized. People always seem to prefer 
error to indefiniteness, and the psychoanalysts 
have characteristically been possessed by an itch 
to explain everything under the sun, leaving no 
tag-ends of uncertainty. However, for working 
purposes the physician needs a tentative theory 
of psychology. I shall try to sketch the out- 
lines of such a theory, but, for lack of time, it 


will have to be such a rough sketch that it may 
not be very helpful. 


From birth the baby shows certain tendencies, 
to seek nutrition and eliminate waste products, 
to be comfortable in security, and fearful in in- 
secure positions. The energy that informs these 
tendencies can be called ‘‘instinct’’. It may be 
recalled that the manifestations of instinctive 
energy that the baby shows are shown by the 
amceba at the other end of the animal scale. 
The ameba also has the tendency to reproduce, 
and the potentiality for the development of this 
tendency must be present in some way in the 
human infant, too, but to discuss that question 
would lead us into a disputed field. 


As the child grows he begins to show an in- 
creasing need for self-assertion. The instinctive 
needs for love and security and for self-asser- 
tion are the manifestations of the life-force 
which are of the most importance in the forma- 
tion of his personality. To satisfy those needs 
he learns to conform to the pattern of behaviour 
that his parents set. I should like to emphasize, 
however, that the infant best learns to conform 
to his parents’ wishes if that conformity brings 
him love and security. To force obedience by 
fear is to employ a two-edged sword. I cannot 
enlarge on this important topic, but I hope I 
can make that one theme real for you. It is to 
satisfy their instinctive needs that children learn 
first to conform to the style of their parents, and 
later to compete in activities suitable to their 
ages. To put it another way, they can learn 
but they really can’t be taught. The mind of a 
child is not a blank slate on which lessons are 
to be written, but a selecting organizing agency 
whose aim is to fit together all the pieces of the 
jigsaw puzzle that life presents to it, and whose 
energy is provided by the child’s needs for love, 
security, and self-assertion. 

Realizing the inadequacy of this sketch, I 
must pass on to some of the problems that are 
met in psychiatric work with children. I shall 
attempt to give a rough classification based on 
etiology. For various reasons this is not a satis- 
factory way to classify such problems. For one 
thing, the cause is never simple. There is in- 
evitably a combination of factors in the back- 
ground of a psychiatric problem. Without some 
classification, on the other hand, material be- 
comes too cumbersome. 

Many difficulties arise as a result of emotional 
deprivation. I said before that children adopted 
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their parents’ ways in order to be secure in the 
love of the parents. If parents are too poorly 
developed to expend love, if they really do not 
want their children, or if children are brought 
up without parents or satisfactory substitutes, it 
is as if the children were deprived of a sort of 
emotional vitamin. They are apt to remain im- 
mature, to fail to develop stable, robust char- 
acters. Never being identified with a family 
group, it is hard for them to fit into larger 
social groups; being cheated out of the love they 
need, they may try to gain attention in unwhole- 
some ways. Many of the adults who are un- 
reliable and unstable, whose employment records 
are unsatisfactory, who are continually disap- 
pointing those who try to help them, and who 
are often malingerers, liars and swindlers, in 
short, the psychopathic personalities, have a 
history of a loveless childhood. They have never 
learned to respect the authority of a father they 
loved, and, consequently, always tend to resent 
authority. They have never known the security 
of a home where they felt they really belonged, 
and, consequently, have never learned true self- 
reliance. And when an individual resents the 
authority upon which he is dependent he is 
always the rebellious child, whatever his age. 
Maybe A. E. Housman had something like this 
in mind when he wrote: 

The day my father got me 

His mind was not on me; 

He did not plague his fancy 


To muse if I should be 
The son you see. 


My father and my mother 

Out of the light they lie; 

The warrant would not find them, 
And here ’tis only I 

Shall hang so high. 


A topic that is often discussed these days is 
whether children should be allowed to do what 
they like or not. It is a query that is out of 
order to my way of thinking. Discipline that 
is too strict and not tempered by love certainly 
produces bad results, but if children are brought 
up in the security of a good home they will want 
to do what their parents want them to do, by 
and large. Opportunities must be provided for 
the satisfaction of their instinctive needs. Too 
much repression, which does not give a child 
any outlet for his exploratory urges or his in- 
stinct for self-assertion, often means that the 
dammed-up energy shows itself in some neurotic 
or rebellious way. 

‘*Diseiplined self-confidence’’ is probably a 
fairly good term for what most parents want in 
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their children. The discipline can be achieved 
by consistent sensible training, if parents can 
gain their children’s love and set them good 
examples. Self-confidence will grow if a child’s 
activities are graded so that he meets with a 
fair measure of success. A couple of factors 
that actively undermine the self-confidence of 
children are worthy of notice in a psychiatric 
discussion—fear does this and ideas of shame 
or wickedness. These feelings can act as re- 
pressing factors and interfere with a child’s 
opportunities for normal self-expression. Always 
when this occurs there is a likelihood of unde- 
sirable compensations, 


Another etiological group, which, however, 
overlaps those mentioned above, is composed of 
problems due to errors and inconsistencies in 
training and to unwholesome suggestions. In a 
gross way, what I mean by inconsistent training 
may be illustrated by that common situation in 
which one parent is very lenient and the other 
very strict, or in which the behaviour that is 
encouraged as being ‘‘cute’’ when vistors are 
fussing over a child is punished as ‘‘cheekiness’’ 
when the family is alone and the parents tired. 
Under such circumstances it is obvious that it is 
hard for a child to learn what is acceptable 
behaviour. 


The subject of suggestion cannot be treated 
with justice in a few words. Fortunately, 
in speaking to physicians, it is not necessary 
to enlarge on it. You all know how over- 
anxious parents can suggest food-fussiness 
and nervousness to a child, and how the im- 
portance of physical illness can be exaggerated. 

There is another subject which I wish to 
speak about a little more fully. This is what 
ean be called the matter of individual differ- 
ences. As an illustration of one aspect of 
personality in which individuals differ widely 
consider intelligence. Psychometric - examina- 
tions enable us to measure intelligence fairly 
accurately, and thus to determine how much in- 
dividuals differ in intelligence. Now it is com- 
mon to find that when the intellectual ability 
of a child is over-estimated so that he is expected 
to do school work that it too hard for him there 
is likely to be trouble. The child cannot under- 
stand the nature of his diffieulty—he is prob- 
ably just aware of a sort of undifferentiated 
misery. This feeling is, however, very frequently 
expressed as an illness. It may be chorea; I 
In- 


have known it to be asthma and tenesmus. 
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telligence is only one aspect of personality. 
Individuals also differ in the traits that are 
called temperamental, and differences in tem- 
perament may lead to misunderstanding and 
difficulty. For instance, the impatience of a 
vivacious, cholerie mother may cause her to be 
continually criticising and scolding her more 
methodical phlegmatie son, with the result that 
he feels like a duffer and comes to believe that 
his mother has no use for him. Having come 
to such a conclusion, it is easy for the boy to 
turn to illness as a means of gaining his mother’s 
sympathy and attention. The terms ‘‘intro- 
vert’’ and ‘‘extravert’’ have been in fairly 
common use recently. Their definition is 
rather difficult, but in a general way it is easy 
to recognize the difference between the extravert 
who is interested predominantly in the things 
and events about him, and the introvert, whose 
own feelings and imagination oceupy a good 
deal of his attention. Often the adjustment of 
children is made difficult because of the failure 
of their elders to adjust the environment to suit 
their degree of introversion or extraversion. 
There are many aspects of personality in which 
individual differences are seen, and the subject 
is worthy of more time than we can devote. to 
it tonight. I should just like to say in passing, 
that as more knowledge of endocrinology is 
gained the study of temperament will be greatly 
facilitated. 


Another group of problems in this etiological 
classification is that in which conflicts of culture 
cause stresses to act on a child. The children 
of foreign parents frequently come to despise 
the old country ways of their homes without 
truly acquiring the ways of this country. This 
situation leaves them empty of ballast, so to 
speak, and in many cases of juvenile delinquency 
and neuroticism this factor is present. Further, 
there is likely to be a good deal of mental conflict 
in such eases. Children want to love their 
parents, and yet, in order to ingratiate them- 
selves with their Canadian playmates, they are 
more or less foreed to look down on all the 
customs that the parents represent. Similar 
mechanisms operate when the clash of cultures 
is between religious groups. or social classes, or 
when country boys move into the city. 

The effects of physical illnesses are very im- 
portant in the formation of personality trends. 
Many mothers tell us that. One will say that 
Johnny was quite a model child until he had 


diphtheria or until he injured his head, but 
that subsequently she could do nothing with 
him. A physician has always to be on the alert 
for a brain injury or encephalitis, but study of 
a group of these cases will show clearly that it 
is more often the mother’s changed attitude than 
organic damage that is responsible for the 
altered personality. The sick child is given 
much attention during his illness and convales- 
cence, and he escapes easily from the challenges 
that school and play offer him. After his ill- 
ness his mother may be looking for residual 
effects and tell her friends in his hearing that 
she thinks he has changed. She may be afraid 
of checking him at all for fear of bringing on 
a relapse. If a child has been finding it at all 
difficult to keep up the pace set by his com- 
panions he is very likely to make use of the easy 
way out offered by the supposition that his ill- 
ness has had bad after-effects. 

This classification is, of course, very rough; 
there is over-lapping and incompleteness, but 
there is no time for further refinement. I should 
like to mention briefly another classification, 
that of complaints. I have as I went along in- 
dicated very briefly some of the mechanisms by 
which.. unwholesome situations can be trans- 
lated into symptoms. Personality difficulties 
may be expressed by almost any symptom, but 
probably those most commonly met are pain, 
disorders of the autonomic nervous system 
(anorexia, food-fussiness, vomiting, and, less 
commonly, constipation or diarrhea) or tremors 
(St. Vitus’ dance is not uncommonly hysterical). 
The complaint may be simply nervousness, and 
then it is usually obvious what a big part 
maternal suggestion plays. More puzzling 
symptoms are those which may be described as 
regressive ; it is as though the child were trying 
to remain a baby. Baby talk, bed-wetting and 
timidity may be found in such a case. Usually 
the most obvious explanation is that the mother 
subeonsciously longs to keep her child from 
growing up. Im other cases, because probably 
of differences in temperament, unwholesome re- 
pression or babying will result in aggressive 
behaviour, which is more likely to come to the 
attention of the police than that of the physi- 
cian. The last group of symptoms I shall men- 
tion may be ealled compensatory. I think this 
term is fairly self-explanatory; the crippled 
child is likely to find undesirable ways of mak- 
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ing up his handicap unless his activities are 
wisely planned. The same situation pertains in 
the ease of a child who is unusually small or 
who has any other characteristic that makes him 
off from the group. 

I must apologize for the indefiniteness of this 
paper, but the extensiveness of the field to be 


covered makes this almost inevitable. In elos- 
ing, I should like to repeat that the important 
thing in psychiatric work with children is not 
so much the possession of special knowledge as 
it is alertness to the very important part that 
what we may roughly eall ‘‘ personality factors’’ 
play-in the development of symptoms. 


SOME OBSERVATIONS ON PETROUS TIP SUPPURATION* 
(REPORT OF THREE CASES) 
By D. E. S. Wisuart, B.A., M.B.(Tor.) 


HE index of any comprehensive work on the 
surgery of the ear now contains a subject 
which was not to be found prior to seven years 
ago. That subject is ‘‘petrositis’’. The litera- 
ture is full of divergent views on the subject, 
largely due, because, as Almour’ has suggested, 
‘‘the various workers have seen and treated one 
or at the most a few types of petrositis.’’ 
Agreement can only be reached when enough 
evidence exists on which to formulate sound 
opinion. This requires the careful report of 
every ease bearing on the subject, particularly 
eases coming to autopsy, careful criticism of 
such ease reports, and the embodiment of the 
conclusions in the latest presentation of the 
subject. 

This paper presents in considerable detail 
reports of three different types of infection of 
the petrous bone. The first presents a condition 
of which I have not found a report in the 
literature. The other two are germane to the 
observations which follow the case reports. 

Patient 1 died from meningitis due to an 
abscess in the neck which ruptured upward 
through the tip of the petrous bone. This 
ease is unique in demonstrating that a huge 
abscess can be present in the neck below the 
inferior surface of the petrous bone without ac- 
éompanying indications ‘in the pharynx. Patient 
2 presented the symptom-complex of petrositis 
outlined by Kopetzky and Almour.? Pain 
in and behind the eye and symptoms of acute 
meningeal irritation recurred several times. 
Several operations were performed with the 
purpose of improving the drainage, but no radi- 


*From the Oto-Laryngological Service, Hospital 
for Sick Children, Toronto. 

Read at the Sixty-eighth Annual Meeting of the 
Canadian Medical Association, Section of Oto-Laryn- 
gology, Ottawa, June 24, 1937. 
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eal procedures were adopted to reach the apex 
either from within or without the petrous bone. 
The procedures adopted were always timed and 
governed by ordinary clinical judgment. The 
external rectus paresis persisted over twelve 
months and discharge from the ear over eighteen 
months. The patient made a complete recovery. 
The ease is an illustration of the fact that 
recovery, even if very slow, is inevitable if the 
natural process is guided and not hindered by 
the surgical procedure. The patient was far 
away from home and relatives, was in the public 
ward, and received constant daily supervision 
by the surgeon in charge, aided whenever re- 
quired by any extra consultant he desired. 

Case 3 is a tragedy. There was a most ex- 
tensive empyema of the tip of the petrous bone. 
In spite of the decision that this was occurring 
the patient did not present the typical picture 
until the terminal phase had set in. The autopsy 
showed an involvement of the petrous tip so 
great that recovery must have been impossible 
unless adequate drainage had been effected, and 
it showed that the empyema could have been 
reached by the route and method advocated by 
Kopetzky and Almour. However, an attempt 
to follow this technique might also have been 
followed by a sudden terminal meningitis. 
Whether or not this drainage would have suf- 
ficed to control such an extensive involvement is 
problematical. The literature contains reports 
of such cases where heroic measures have been 
successful; it is probably silent regarding cases 
such as this where radical measures have termi- 
nated unhappily. 


CASE 1 


(No. 38885).—A girl, 12 years old, died of menin- 
gitis two weeks after admission for severe cervical 
Autopsy disclosed that a large abscess in the 


adenitis. 
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neck had ruptured through the inner third of the 
petrous bone. 

The history showed twelve admissions to hospital 
since ten months of age for cervical adenitis on the 
left side. As an infant of ten months she was in 
hospital for six weeks suffering from nasopharyngitis, 
bilateral otitis media, and bronchitis. The Wassermann 
and tuberculin tests were negative. The second ad- 
mission shortly afterwards was for acute cervical 
adenitis. The third admission was at thirteen months 
of age. There was a hard immovable lump the size of 
a walnut on the left side of the neck below the left 
ear. Operation revealed a broken-down cervical gland 
containing a large quantity of yellow pus. Fourteen 
weeks later a left mastoid operation was done. The 
entire mastoid was found broken down and filled with 
slough. A large sequestrum lying in this slough was 
lifted out, disclosing that a radical mastoid excavation 
had been created by the disease. Im the depth was a 
second sequestrum. It was not removed and the cavity 
was left wide open. The pathological report (No. 
385, 1925), showed the mass removed to be 12 by 12 
by 7 mm., and to consist of dead bone and granulation 
tissue. A guinea pig inoculated with some of this 
material developed extensive tuberculosis. The patient 
was discharged eight months later with the post-aural 
area healed and the middle ear discharging slightly. 

During the next ten years the patient was ad- 
mitted nine times for surgical treatment of cervical 
adenitis. The final admission was on October 30, 1936. 
One week prior to admission acute otitis media was 
noted, with discharge from the opposite (right) ear 
and a recurrence of the left cervical adenitis. The 
former had subsided but the latter had violently in- 
creased. The patient was quite ill. Her cheeks were 
flushed and her face had a pained expression. There 
was a faint suggestion of weakness of the left side of 
the face; otherwise the cranial nerves were intact; 
there was slight neck rigidity, a bilaterally positive 
Kernig, and the Brudzinski sign was positive. The 
post-aural scar on the left side was quiet. The area 
below the left ear and behind the jaw was hard, swollen 
and acutely tender. The pharynx was quiet. On account 
of the previous history tuberculous meningitis was con- 
sidered the- probable diagnosis. The meningeal signs 
increased. Nine days after admission the cerebrospinal 
fluid had a pressure of 191 mm. of water, and a cell 
count of 910, of which 12 per cent were polymorpho- 
nuclears; culture after forty-eight hours yielded hemo- 
lytie streptococci. 

Eleven days after admission there was _ hyper- 
esthesia over most of the skin surface, including the 
arms and legs; double vision at times; movements of 
eyes were poor because of pain; bilateral ptosis; two 
days later marked right divergent strabismus developed, 
with weakness of both abductors, most marked on the 
left side; still, slight left lower facial palsy. Cerebro- 
spinal fluid— pressure 250; blood-tinged; cell count 
1,110; polymorphonuclears 38 per cent. Culture showed 
hemolytic streptococci. 

All signs and symptoms increased and the patient 
died on the sixteenth day. Autopsy showed acute 
hemolytic streptococcal meningitis and a chronic cervical 
abscess (hemolytic streptococci in pure culture) with a 
track to the base of the skull. Beneath and behind 
the left ear was a small, thin, healed scar over the 
mastoid area; it was neither reddened nor swollen. Over 
the whole of the base of the brain was a light coloured 
jelly firm layer of purulent material. 

On the superior surface of the left petrous bone, 
and overlying the hiatus Fallopii, there was a small, 
rough, red area on the external surface of the dura 
about three-quarters of a cm. in diameter. As the 
dura was further reflected, thick, creamy pus welled 
upward into the left middle fossa through an erosion 
(0.5 em. in diameter) in the left petrous bone about 
0.5 em. posterior to the foramen ovale. This defect 
was situated in the path of the groove for the greater 
superficial petrosal nerve and was 1 em. medial to the 
hiatus transmitting this nerve. Pressure on.the left 


side of the neck caused an increase in the flow of pus 
through this aperture. An abscess cavity was opened 
in the neck which had the shape of an inverted pyramid 
with its base lying on the bare bone on the inferior 
surface of the -petrous portion of the left temporal bone 
and its apex extending down into the neck. There was 
at least 1.5 cm. of firm tissue between the posterior 
pharyngeal surface and the nearest part of the abscess 
pocket. Just posterior to the left external auditory 
meatus there was a small depressed area of smooth, 
bare bone about 0.75 cm. in diameter on the lateral 
surface of the temporal bone. No communication could 
be established between this area and the abscess cavity. 


CASE 2 


(No. 64180).—A boy, 12 years old, was admitted 
January 17, 1932, after a simple mastoid operation, 
because of persisting pain in and profuse discharge from 
the ear operated upon and external rectus paresis on the 
same side. 


An acute middle ear which was opened October 
22nd was followed fifteen days later by typical mas- 
toiditis. A simple mastoid operation was performed on 
November 6th. Two weeks after he was sent home with 
the canal and wound still discharging. Five days later 
pain in the ear and slight fever developed. The after- 
noon temperature ranged from 100 to 101° F. Ten days 
after discharge he was re-admitted and the mastoid 
cavity was re-opened and curetted on November 30th. 
In spite of this the discharge and intermittent pain in 
front of the ear continued. The post-aural wound was 
kept open and was almost dry, but there was consider- 
able discharge from the meatus which at times was 
thick, purulent and greenish. Eighteen days after the 
second operation he complained of pain in the back of 
the neck, m the left eye and behind it, and there was 
a paresis of the homolateral external rectus. One month 
after this he was transferred to Toronto to the Hos- 
pital for Sick Children. 


January 17, 1932.—The boy was in fair condition 
but ..extremely nervous and irritable; complete left 
external rectus paresis. The mastoid excavation was 
wide open, nearly healed and quiet. A small quantity 
of purulent discharge occasionally could be wiped from 
the front of the antrum. The left meatus was filled 
with thick, yellow purulent discharge which re-appeared 
in quantity from lumpy sensitive granulations. X-ray 
was considered by the radiologist not to show involve- 
ment of the petrous bone, but in spite of this a clinical 
diagnosis of an extradural abscess near the tip of the 
left petrous was made. Dr. Barraclough diagnosed 
onset of meningitis. 


January 23rd.—Third operation; mastoid cavity 
explored under anesthetic. No track was found. On 
January 26th power and tone were good; the optic 
dises normal; more movement in left external rectus. 
Then a sudden rise of temperature to 103.6°. 

- January 27th.—Fourth operation. Radical mastoid 
operation was completed; middle fossa greatly exposed. 


Other than the Eustachian tube no track for the pus” 


was found. 


On February 4th at noon the patient felt something 
flowing in the wound. The dressing was found more 
than usually soaked with pus. The wound was full of 
pus, the source apparently being the Eustachian tube. 
The left external rectus paresis almost gone. Following 
this the temperature was almost normal for over two 
weeks. 

February 22nd.—Temperature 104°. Great pain in 
neck and back. No field defect; some paresis of left 
external rectus. Symptoms of meningitis. Wound not 
draining adequately. These symptoms persisted for four 
days. February 28th, much improved. The tempera- 
ture was down and there were no signs of meningitis. 
Wound draining well again. March 30th, discharged 
from hospital. Slight discharge from middle ear. Gen- 
eral condition very good. Still slight external rectus 
paresis. 
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June, 1934.—Middle ear found healed; for how 
long, unknown. 


The boy is without signs or symptoms and very well. 


CASE 3 


(No. 5719).—A girl of 17 years had been subject 
for years to attacks of sore throat accompanied by 
purulent discharge from the left ear. She was first seen 
on the evening of January 3, 1936, toxic and acutely ill. 

A head cold about December 22nd was followed by 
a nasty sore throat and discharge from the left ear. 
The surgeon in attendance had seen her frequently and 
had examined her carefully on the morning of January 
2nd. The patient had had a chill on January Ist and 
a temperature of 103°, but the temperature was now 
normal. He dried out the ear thoroughly and observed 
it for about ten minutes, then gave his opinion that 
her indisposition was due chiefly to the throat infection 
and that a mastoid operation would be avoided. 

On January 2nd there was another chill. On 
January 3rd there were two chills; the temperature had 
risen to 104°. The patient was very toxic and the 
nurse and the mother thought she had become rapidly 
and alarmingly worse. Her pharynx was moderately 
inflamed; the left antrum was dullish; the left ear was 
full of thick pus, and after being dried out the pus 
re-appeared in quantity; the retinal veins were dis- 
tended; there were no external signs of mastoiditis. A 
diagnosis of acute mastoiditis was made, and a simple 
mastoid operation performed. The cortex was extremely 
hard, very thick, and acellular. The cell partitions were 
dense, but the mastoid cells and the antrum were filled 
with soft grey granulations or thick pus. The zygomatic 
region was much more cellular and involved similarly 
to the mastoid relatively far forward. A specimen from 
the mastoid was described as chronic osteomyelitis, but 
no growth was reported from culture. Blood culture 
was negative. ; 

Following operation the patient’s general condition 
rapidly improved. The discharge from the mastoid was 
so irritating that the stitches were removed on the third 
day and the wound thereafter kept wide open. An 
abscess over the left zygoma developed and was drained 
on the 8th day, and the temperature steadily dropped 
to normal. Thirteen days after operation, although the 
wound was still open and discharging, the patient was 
considered fit for discharge. During that night, how- 
ever, she experienced a sharp pain in her head which 
she could not localize, and the next morning did not 
feel well, so her discharge. was cancelled, and that after- 
noon (January 18th) her temperature rose precipitously 
to 105° and she became drowsy. There was consider- 
able pain in the left side of the face, some pain behind 
the left ear, and a slight swelling over the left zygoma. 
White blood cells 11,000. 

The patient was seen by an otologist and by a 
neurologist. Petrositis was considered on account of 
the persistence and quantity of the creamy purulent 
discharge from both middle ear and mastoid antrum, 
but there were no other signs or symptoms. The tem- 
perature fell rapidly; the drowsiness disappeared, but 
the patient developed a left frontal headache with dis- 
charge from the left middle meatus; there was neuralgic 
pain in the left upper teeth and the left maxillary sinus 
failed to illuminate. Ragged purulent masses were 
washed from the left maxillary sinus. 

On the 22nd she looked improved and read a book. 
White blood cells 6,000. The zygomatic area was quiet 
and healed. Creamy pus continued to appear in the 
depth of the canal and the anterior part of the left 
antrum. For a week the temperature remained about 
99° F. but she was not doing well; at times chilly; 
pain fluctuating between face and neck; appetite poor; 
coughing occasionally. The left maxillary sinus was 
washed every other day for a total of six washings, 
but as the discharge remained profuse and milky it was 
given permanent drainage through the naso-antral wall, 
after which it rapidly became clean. The patient still 
looked well but she complained of a vague feeling of 
stiffness or soreness of the neck on movement, and she 
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noticed that her vision was blurred and the right side 
of the tongue felt funny. 

At midnight on February 5th the stiffness of her 
neck was quite severe for about 2% hours, requiring 1% 
grains of codeia for relief. The temperature was 
normal. Very little discharge was seen in the mastoid 
antrum, but thick purulent discharge was still coming 
from the depth of the canal. There was no nystagmus 
and no choking of the optic discs. The next morning 
the temperature was normal, but the patient was defi- 
nitely flat, did not want her breakfast, but ate some 
and then vomited. White blood cells 9,300. Dr. G. F. 
Boyer and Dr. K. G. McKenzie saw her in consultation. 
No new signs or symptoms were elicited, but it was 
decided that an intra-cranial complication was threat- 
ened, probably from petrositis, and that relief by 
drainage should be attempted. Dr. McKenzie considered 
that involvement of the posterior fossa was probable. 

At operation the excavation was converted into a 
radical cavity, and the middle ear found full of granu- 
lations. The tympanic cavity was thoroughly cleaned. 


The root of the zygoma was healthy and very solid; it 


Fig. 1 


was heavily reduced so as to thoroughly expose the 
orifice of the Eustachian tube. Almost the entire inner 
table of the mastoid process was removed, exposing the 
lateral sinus and the dura of the posterior fossa. The 
tegmen was extensively removed and the dura of the 
middle fossa was gently raised. A fistula at the mouth 
of the Eustachian tube was searched for but not found. 
A probe passed along the superior surface of the petrous 
bone failed to reach soft bone or to indicate pus. 
Operation had failed to reach the focus responsible for 
the patient’s symptoms. 

On the day following operation the patient was 
drowsy but improved. The pain in the neck had gone 
and she moved her head quite freely. She refused 
everything but water. On the next day she noticed a 
slight pain above the left eye, was drowsy most of the 
day, was nauseated at times and vomited greenish fluid. 

Following the radical operation the temperature 
reached normal on the 18th. At first she had consider- 
able pain behind the eyes and reading made her 
nauseated, but these discomforts were diminishing. 
Then began a change for the worse. The headache 
became more severe, at times intense, and pain was 
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complained of behind the right eye. The stomach 
became more rebellious. Nausea became frequent. She 
refused nourishment most of the time, and yet she was 
bright occasionally. Light hurt her eyes. White blood 
cells 11,200; hgb. 63 per cent. In the evenings severe 
headaches occurred and there was increasing nausea 
and some vomiting. 

On February 22nd temperature was 104.2°; less 
photophobia; more drowsiness; slight paresis of the 
left external rectus; a slow drift of the eyes to the 
right when the patient looked to the left; more vomit- 
ing. Right abdominal reflex gone. Visual fields un- 
certain, probably not impaired; commencing choking of 
discs. Suggestion of slightly less coordination with 
the left hand and arm than with the right. White blood 
cells 22,000. It was decided that a crisis was at hand 
and that probably a cerebellar abscess was developing. 
Cerebrospinal fluid smear showed a few pus cells and 
very many Gram-positive cocci in pairs and chains. 
Culture grew S. hxemolyticus. 

The patient’s condition rapidly became worse and 
she lapsed into unconsciousness. Dr. McKenzie in- 
jected air into the ventricles, and then explored for 


and Bacteriology, to both of whom I am indebted for 
their painstaking efforts. They concluded that the 
terminal meningitis did arise from a break through of 
the tip of the left petrous bone into the middle fossa. 
The Gasserian ganglion was extensively infiltrated. The 
cavernous sinus was not involved. 

‘*The serial sections do suggest that the involve- 
ment of the petrous tip can be traced back through the 
petrous bone to the middle ear. We would describe the 
track from the middle ear internally as being through 
the cells around the Eustachian tube, around the carotid 
canal, in front of the superior semicireular canal; not 
behind the semicircular canal. From general study of 
serial sections of this petrous bone we are of the opinion 
that there is present a chronic suppurative osteomyelitis 
with abscess formation, as is evidenced by the chronic 
reaction about some of the collections of pus, and also 
some new bone formation. Apart from these areas there 


are others in which there are collections of pus cells, 
with destruction of bone, and no evidence of fibrosis. 
It would seem, therefore, that there were present two 
types of reactions—a chronic suppurative reaction with 
a more recent acute suppurative flare-up supervening.’’ 





Fig. 2 


cerebellar abscess which was not found. The patient 
failed to rally following operation and died at four a.m. 
on February 23rd on the sixty-third day of her illness, 
and fifty-one days after the original simple mastoid 
operation. 

Autopsy was performed four hours after death. 
There was a large amount of pus in the subarachnoid 
space over the base of the brain. There were no 
localized areas of softening in the brain. 

Fig. 1 shows the floor of the skull with the openings 
made by the operations. At the tip of the petrous 
portion of the temporal bone, in the middle fossa, there 
was a small sequestrum of bone. This was irregular 
in outline and measured approximately 1 by 0.3 cm. 
The petrous portion of the temporal immediately about 
this area was apparently involved in an acute osteo- 
myelitis. 

’ Immediately after the brain had been removed an 

x-ray photograph (see Fig. 2) was taken, and then a 
probe was passed through the external meatus toward 
the region of the Eustachian tube mouth, and readily 
went into the tip of the petrous. The second x-ray (see 
Fig. 3) was not accurately centred but does show the 
probe in position. 

The mastoid, petrous bone and meninges on culture 
grew S. hemolyticus. 

An extensive study of the petrous bone was under- 
taken by Dr. Gregor McGregor, under the supervision 
of Prof. W. L. Robinson of the Department of Pathology 





Pig. 3 


DISCUSSION 


Suppuration in the petrous bone both is and 
is not a new pathological and surgical entity. 
In 1893 Bircher* is said to have successfully 
drained an abscess in the petrous apex by fol- 
lowing a fistulous tract from the middle ear. 
In 1904 Gradenigo* made observations which 
caused clinicians for the next twenty years to 
be constantly on the outlook for patients show- 
ing symptoms supposedly due to involvement of ' 
the petrous tip. In 1919 Sir Charles Ballance® 
in his masterly work, ‘‘The Surgery of the 
Temporal Bone’’ shows a sketch illustrating an 
empyema of the tip of the petrous bone sec- 
ondary to otitis media in a patient of 14. Un- 
fortunately no date is given. He also refers 
to statements by Habermann® and Korner’ that 
acute suppuration of the tympanum may give 
rise to osteomyelitis of the spongy portions of 
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the petrous bone, and he defines the latter as 
the bone immediately surrounding the labyrinth 
and in the vicinity of the bony portion of the 
Eustachian tube. He gives four illustrations of 
“‘the extension of purulent infection to the 
petrous’’ but in each case the picture and text 
suggest that the lesions were dependent upon 
labyrinthitis and did not involve the area in- 
ternal to the internal auditory meatus. But, in 
spite of this, careful search of many other 
English and American textbooks of otology 
printed prior to 1926 shows that ‘‘ petrositis’’— 
or anything suggesting ‘‘suppuration of the 
petrous tip’’—is not to be found in the indexes. 

The picture suddenly changed. On June 30, 
1929, Eagleton,® performed the first operation 
of deliberately entering the petrous apex upon 
a patient whose condition had been diagnosed 
previously as ‘‘suppuration within the petrous 
apex’’. This was shortly followed by the first 
authoritative text on ‘‘The Suppuration of the 
Petrous Pyramid’’ by Kopetzky and Almour. 

The present literature has established a elini- 
eal picture of a disease which has probably 
always existed, and has propounded various 
surgical measures for its relief. The past few 
years have seen much serious study of the nor- 
mal petrous bone which have resulted in modifi- 
eations of the classical descriptions of the bone, 
so that a statement of the present conception of 
its morphology must now be given. 


THE NoBMAL PEtROUS BONE 


The petrous bone is the horizontal inward 
projection of the temporal bone containing the 
inner ear and the horizontal part of the internal 
carotid artery. Its very name earries signifi- 
eance. It is of stony hardness. Within this 
stone-like bone lies the inner ear, further pro- 
tected by its own shell of still more stone-like 
bone. The latter acts as a barrier to invasion 
by disease from the middle ear. Cavities within 
the petrous bone have long been known. Varia- 
tion in their number, size and distribution were 
effectively demonstrated by corrosion prepara- 
tions by Bezold®> in 1882 and Siebenmann® in 
1897, but disagreement regarding whether the 
cavities were marrow spaces or air spaces, and 
where the latter: originated has existed until 
recent months. Certainty regarding the histo- 


logical structure of the petrous bone has now 
been achieved for the first time. 

Anson,"* at the instigation of J. Gordon 
Wilson, has only last year exhibited at Toronto 


the first model of air cells in the petrous bone 
reconstructed from serial sections by the method 
of Born. In this he has demonstrated air cells 
arising from the tympanic cavity near the point 
of continuity of the latter with the Eustachian 
tube and which passing inward almost surround 
the carotid canal and penetrate toward the tip 
of the petrous bone. The main area of the tip 
is made up of marrow eells. The air cells of 
the apex are interconnected continuously and 
they do not connect with the marrow spaces. 
Wilson” finds no extension of mastoid air cells 
medial to the internal auditory meatus. Guild,”* 
from histological section only, has postulated the 
picture of the petrous bone now presented. 


‘<The outstanding feature of the pars petrosa of 
the temporal bone is its extremely wide range of 
‘normal’ variation. This variation concerns not only 
size and external configuration but also the nature and 
arrangement of the internal structure. Some petrous 
pyramids have extensive complete pneumatization—the 
cells may be large, small or medium-sized: other petrous 
pyramids have no pneumatization. . . .; and every 
possible intermediate degree of pneumatization occurs. 

‘‘The structure of non-pneumatized portions of 
partially pneumatized pyramids is also variable. . . . 
The petrous pyramid is frequently made up of a 
mixture of pneumatized spaces, solid bone, cancellous 
bone with red marrow and with fatty marrow; there is 
no regularity to the arrangement of these tissues with 
reference to each other. 

‘*The framework of the petrous pyramid, exclusive 
of the otie capsule, usually consists of so-called cancel- 
lous (or spongy) bone with a cortical layer of varying 
thickness. This cancellous bone has irregular trabecule 
and septa which form the boundaries of irregularly- — 
shaped spaces. These spaces are filled with one or the 
other of four things: hematopoietic (red) marrow, fatty 
marrow, a mixture of red and fatty marrow, or air- 
containing cavities. Histologically the marrows in these 
spaces are indistinguishable from the corresponding 
types of marrow in other bones of the body. The walls 
of the air-containing cavities are indistinguishable his- 
tologically from those of the mastoid region. The 
cavities have a very thin mucosal lining (or muco- 
periosteum) that consists of a scantily vascularized 
layer covered by a simple squamous epithelium. Also, 
in both the mastoid process and the petrous pyramid, 
when there is only a partial pneumatization, this thin 
mucosa sometimes rests directly upon marrow-containing 
spaces. 

‘‘The regions of the temporal bone first pneu- 
matized are the Eustachian tube, the middle ear and 
the mastoid antrum. Pneumatization of the mastoid 
process takes place by extensions from the mastoid 
antrum.’’ 


Guild now goes on to say: 


‘*While pneumatization of the mastoid region is 
always by an extension of cells from but one of the 
primary areas, pneumatization of the. . . . petrous 
pyramid may and does occur by the extension of cells 
from all three of the primary areas.’’ 


J. Gordon Wilson takes issue with him here 
and is having reconstruction models made to 
trace the origin of the air cells of the petrous. 
The first of these, by Anson, demonstrates an 
So far, 


air-track to the Eustachian orifice. 
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therefore, only one of Guild’s three primary 
areas has been proved. 


THE BEARING OF THIS MORPHOLOGY UPON THE 
SURGICAL PROBLEM 


If Guild is correct the problem of surgical 
drainage of the petrous tip is complicated and 
uncertain. If Wilson is correct suppuration of 
the petrous bone is a complication of otitis 
media and not a complication of mastoid in- 
fection; then the correct surgical approach will 
be to expose the Eustachian opening and the 
floor of the middle ear as adequately as possible. 

Surgically, it is correct to curette and break 
down infected pneumatic areas, but it is 
wrong to curette infected osteomyelitie areas. 
It has been shown above that the petrous bone 
is a mixture of pneumatic and marrow-contain- 
ing elements. In so far as the latter are patho- 
logical it is wrong to attempt to curette. them, 
while if the former are infected it may be right 
to do so, but right only if a surgical approach 
can be safely made. 

This problem must be viewed from yet an- 
other angle—that of the method by which the 
petrous tip may be infected. It is reasonable to 
suppose that the air cells are infected via their 
point of origin in the mouth of the Eustachian 
tube. The marrow cells may become infected 
from infected adjacent air-containing cells, or 
their infection may be a true osteomyelitis of 
independent origin. In either case, when an 
empyema of part of the petrous tip exists, the 
problem arises of whether the surgeon shall 
make his approach, (1) outside the petrous 
bone; (2) through the petrous bone, or (3) re- 
strict his interference to the exposure of the 
Eustachian tube area. 

The literature contains descriptions of surgi- 
eal techniques permitting an infected petrous 
apex to be opened from without via either the 
middle or the posterior fossa. Approach via the 
middle fossa can be made safely only to within 
a few millimetres of the Gasserian ganglion; 
from then on there is almost certainty of rup- 
turing the arehnoid, with inevitable meningitis. 
When fortune favours, the surgeon may en- 
counter an extradural abscess, in which event 
he will be able safely to drop probe or curette 
into the petrous tip and the subsequent recovery 
will be due to the fact that the pathological 
process had walled itself off. Approach via the 
posterior cranial fossa is even more hazardous. 
Lempert? has described a technique which 


allows the exenteration of the entire petrous 
apex under direct vision without injury to facial 
nerve, internal ear, dura, or carotid artery, but 
his ingenious but time-consuming operation has 
not yet had adequate trial. The intra-petrosal 
approaches are those of Ramadier’® and Almour 
(loc. cit.). The former involves the exposure 
of the ascending limb of the carotid artery, and 
the petrous apex is then approached beneath 
the knee of the carotid artery. The latter is 
by many considered difficult and dangerous. 


THE TRUE INCIDENCE OF PETROSITIS AND THE 
PRESENT EPIDEMIC OF PETROSITIS 


Fatal meningitis following an acute infection 
of the ear has been so relatively rare that the 
ear surgeon has looked upon it as a tragedy. 
It is, therefore, a fair statement to make that 
when an autopsy has been performed there has 
always been the keenest search to find the route 
of the infection. The condition of the dura 
mater overlying the petrous bone and that of 
the exposed faces of the petrous bone have been 
subjected to the closest scrutiny. It is very 
unlikely that gross break through of the petrous 
tip has been overlooked in the pathological de- 
partment of any great hospital. In the last 
fifteen years, in a series of 3,425 consecutive 
autopsies at the Hospital for Sick Children, 
Toronto, which includes a goodly number of 
intracranial complications of otitie origin, sup- 
puration of the petrous tip has been discovered 
in one ease only. 

The Ear, Nose and Throat Department of the 
Royal Infirmary, Edinburgh, in three papers 
by Hewat,'* Boyd’? and Fraser’® has published 
the results obtained in 1,279 consecutive cases of 
mastoiditis which came to operation, including 
minute details regarding all those which had 
intracranial complications and reports of all 
those which came to post-mortem during a period 
of over twenty-five years. It is significant to 
note that only one ease of meningitis following 
apicitis was discovered. In attempting to obtain 
a true viewpoint regarding the subject of this 
paper it is impossible to overlook this long series 
of consecutive cases and its implications. Three 
speculations may be made regarding the rarity 
of petrositis in the Edinburgh series. (1) 
Petrositis may have been present in some of the 
eases which came to autopsy but was not dis- 
covered; (2) petrositis may have occurred in 
some of the fatal cases on which no post-mortem 
was obtained; (3) petrositis may have been 
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present in some of the cases of intracranial com- 
plication which recovered. 


The first speculation may be dismissed as un- 


tenable. The thoroughness of the pathological 
investigation at the Edinburgh Infirmary has 
left nothing to be desired, and their Ear, Nose 
and Throat Department led the English-speak- 
ing medical world in the histological investiga- 
tion of the temporal bone. The second specula- 
tion must remain a possibility. But only 7 of 
the fatal cases were without post-mortem. Even 
were we to postulate that all these were cases of 
petrositis it would make the incidence of 
petrositis in a large clinic only 8 out of 1,279 
cases in over twenty-five years—an incidence far 
below what is indicated by the present literature. 

Thirdly, as has already been pointed out, 
petrositis has only been recognized clinically in 
the past few years. Sporadic cases had been de- 
scribed but they had been so rare that the symp- 
tomatology remained unknown. But there has 
been nothing to indicate that the true incidence 
of acute otitis media and of its complications has 
altered. Therefore, it is probable that among the 
recovered cases a number of cases of petrositis 
did oeccur—a number proportionate to the cases 
of mastoiditis in that twenty-five year period. 
And, if we admit that, we must conclude that 
the disease petrositis is one from which recovery 
will take place nearly always if a thorough 
mastoid operation is properly done, and properly 
handled after operation without any specific 
unlocking of the petrous pyramid. 

The argument will be made that from the 
time of Gradenigo’s description of his syndrome 
in 1904 claims were made that the syndrome of 
otitis media, pain, usually with a temporo- 
parietal distribution, and diplopia due to the 
involvement of the abducens nerve was indica- 
tive of extension of infection in the tip of the 
petrous. Granted. But even these cases were 
rare, as evidenced by the admirable paper of 
H. G. Estcourt.24, However the years have 
shown that the Gradenigo syndrome is not syn- 
onymous with infection in the tip of the petrous. 
There is probably no otologist of experience who 
cannot testify to sixth nerve paralysis being 
frequently transient. Transient sixth nerve 
palsy is a sign to which the neurological surgeon 
pays but secant attention for localization of a 
lesion. 


Dr 





The diagnosis of petrositis rests in part upon 
the roentgen-ray picture. The latter may be 
taken in the antero-posterior, vertico-mental or 
oblique diameters, but the depth of the petrous 
bone in the skull and variations in its structure 
make the picture difficult to read. In spite of 
this, whenever an otitis media or a mastoiditis 
is attended by signs which warrant x-ray study 
a special plate should be made to show the con- 
dition of the petrous. It should be realized, 
however, that in actual practice it is not possible 
to have x-rays taken in more than a small per- 
centage of cases of acute mastoiditis. The sug- 
gestion of E. P. Fowler, Jr.,?° that a record of 
the exact technical factors used (1.e., milli- 
amperage, kilo voltage, tube distance, exposure 
time, ete.) should be kept, so that subsequent 
films can be reproduced with the same technique, 
is valuable but Utopian. 

The literature abounds in x-ray pictures show- 
ing changes in the petrous bone, and the x-ray 
evidence seems to have been the factor which 
decided operation in some of the recorded eases. 
However, Coates et al. (loc. cit.) have shown 
by x-ray that suppuration in the petrous 
pyramid is not rare in patients requiring the 
simple mastoid operation and that spontaneous 
recovery is the rule. Therefore, while the x-ray 
has been a malevolent influence in abetting radi- 
eal surgery it is now having a beneficent in- 
fluence in proving that the conservatism of 
the past has not been too faulty. Let me sug-— 
gest that x-ray study of the petrous should be 
confined to cases where the clinical picture -sug- 
gests the possibility of suppuration in the 
petrous. Such x-ray will be of greatest value 
if it is definitely negative, for then the patient 
may be spared an unnecessary and possibly 
calamitous operation. 

It is my belief that Kopetzky and Almour 
have’ made a real contribution to otology in 
presenting a picture by which involvement of 
the petrous apex can be recognized clinically, 
but it.is my conviction that the long record of 
otology demonstrates that the majority of sup- 
purations in the petrous pyramid tend to drain 
and heal spontaneously. 


Nore.—An extensive bibliography has been pre- 
pared, and is being included in the author’s reprints. 
The small numbers in the text refer to this. 
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TWO CASES OF BILATERAL SPONTANEOUS PNEUMOTHORAX* 


By D. B. Westcott 
Mount Forest, Ont. 


ROM a review of the literature it would seem 

that cases of bilateral spontaneous pneumo- 
thorax are of sufficient rarity to warrant the 
presentation of two new additional cases. 
Kjaergaard' found only three cases of this con- 
dition in apparently healthy people; we here 
present another of these. Markson and John- 
son? report a very interesting case; Hamilton 
and Rothstein® report one of alternating bi- 
lateral pneumothorax complicating the collapse 
treatment of an active tuberculosis patient. A 
similar case has been reported by Sprague,* 
while a report of a fatal case complicating pneu- 
moconiosis is given by Schlomovitz and Glick- 
man.’ Additional cases have been reported by 
Wilson,® with a fatal outcome, and a chronic 
ease affecting the apices, by Bryce,’ who also 
gives details of an exceedingly interesting case 
of delivery of a living child in a patient on 
whom a bilateral pneumothorax had been estab- 
lished in the course of treatment for pulmonary 
tuberculosis. To these we wish to add the fol- 
lowing two eases. 


CASE 1 

P.H., Canadian, white, female, aged-16, a school- 
girl. 

Previous history.—Measles, mumps, whooping-cough, 
chicken-pox and scarlet fever as a child, mild in- 
fluenza in 1930. -She otherwise had always been 
healthy. She was not susceptible to colds. In 1932 
she fractured her left humerus while skiing. In 
November, 1933, while attending school, she felt sud- 
denly faint during the recess hour, became short of 
breath, and vomited. When seen later in the day she 
was in bed and suffering no discomfort, but complain- 
ing of weakness on attempting to get. out of bed. 
Physical examination disclosed a collapsed left lung 
which was confirmed three weeks later by x-ray. 
No lesion was apparent in the film to account for 
the condition, nor did she at any time have cough or 
fever. She remained in bed for two months and the 
lung fully expanded. Following this she was in good 
health until November, 1935, when she was seen by 
Dr. W. H. B. Munn, with a collapse of the opposite 
side (right). She made an uneventful recovery from 
this, and early in 1936 was sent to the Muskoka 
Hospital, where no evidence of tuberculosis or other 
disease could be found to account for the condition. 
These findings were substantiated by the Ontario 
Government Chest Clinic in September. She is now, 
apparently, in the best of health. 


CASE 2 


A.H., housewife, a Finlander, white, aged 53. Her 
previous history was difficult to obtain owing to the 


*From the Clinic of Dr. H. M. Young, Anson 
General Hospital, Iroquois Falls, Ont. 


lack of an interpreter, but her first husband and two 
sons died of tuberculosis and her present husband has 
an active lesion. Four other children have not as yet 
reported to the clinic for investigation. She presented 
herself to me at the out-patient department complaining 
of weakness and inability to do all her housework. 
Physical examination disclosed a large, well nourished 
woman, not in great distress, but with a marked malar 
flush; temperature of 100°; pulse 140. Her chest ap- 
peared emphysematous. It was hyperresonant on both 
sides and the movements were limited. The breath 





sounds were distant but remarkably clear. The left 
chest was full of crackling rales scattered throughout. 
She was admitted for observation, and an x-ray taken 
(Fig. 2), which showed a bilateral partial pneumothorax 
affecting both lungs in their entirety. There was the 
typical picture of tuberculous infiltration of both sides 
of the lung, more marked in the left side. Under treat- 
ment her temperature fell slowly to normal, with occa- 
sional exacerbations to- 99°. Her chest showed increas- 
ing movement and the breath sounds became clearer. On 
September 15th x-ray showed both lungs expanding 
well, there still being a moderately small pneumothorax 
at the costo-phrenic angle on the right side and a 
smaller one on the left (Fig. 1). Nine days later the 
patient was sent to the Haileybury Hospital, feeling 
quite well and with normal pulse and temperature. In 
connection with this last case it is interesting to note 
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that MeMahon® gives the cause of this condition in 58 
per cent of cases to be tuberculosis and the outcome 
usually fatal. When last seen this patient seemed to be 
well on the way to recovery. 


These two eases represent two separate types 
of this unusual condition. The first allows no 
conclusion to be drawn as to its cause, and one 
is forced to accept the ‘‘valve-vesicle’’ theory of 
Kjaergaard. The second ease is undoubtedly 
due to tuberculosis, and most of the reported 
eases fall into this classification. 

Wilson and Sinclair give the following classi- 
fication. ‘‘The etiology of bilateral spontaneous 
pneumothorax is not definitely agreed upon. 
Among the causes may be mentioned: (a) rup- 
ture of tubercles on the surface of the lung; 
(b) rupture of emphysematous bulle; (c) an 
inherent fragility of the surface of the lung; 
(d) fistulization through the mediastinum be- 
tween both pleural. cavities; (e) a possible 


anatomical deformity in the development of the 
lungs, in which the human development has 
simulated that of some of the lower animals, 
where the pleural cavities are connected; and 
(f) some violent exertion, e.g., coughing, sneez- 
ing, physical strain and, rarely, trauma. 
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PAPILLARY SQUAMOUS-CELL EPITHELIOMA OF THE RENAL PELVIS* 


By ALEX. STRASBERG 


Montreal 


HERE is no justification for this report other 

than the relative infrequency of the condi- 
tion described. Tumours of the renal pelvis 
constitute 0.025 to 0.1 per cent of all tumours. 
All neoplasms of epithelial origin are epithelio- 
nata. There is a further sub-division into 
squamous-cell, transitional, sessile, ete., depend- 
ing on cell predominance and cellular differenti- 
ation, 

For clinical purposes the recognition of two 
types, the papillary and the non-papillary will 
be sufficient. Hematuria, intermittent or con- 
stant, is characteristic of the former. It oc- 
eurred in all of Hunt’s' 15 cases. In only 4 of 
his patients was a palpable mass felt; this 
however is more constant in the non-papillary 
form (squamous-cell epithelioma), vide cases 
recorded by Silverstone,? Priestley. One can 
appreciate the significance of the tumour mass 
when one considers the intimate association that 
exists between the non-papillary tumour, stone, 
infection, and hydronephrosis. From the pri- 
mary focus in the pelvis the non-papillary 
growth extends into the perirenal tissues, where- 


*From the Urological Service, 


Jewislr 
Hospital, Montreal. 


General 





as the papillary tumour transplants its nidus 
into the ureter or bladder. The presence of a 
papillomatous growth in the bladder should 
make one suspicious of a parent lesion in the 
ureter or pelvis. 

The genuine papillary growth originates, de- 
velops and concentrates on the complete destruc- 
tion of the renal pelvis and ealyces before it 
seeks virgin fields. The non-papillary tumour 
is accepted as the more malignant grade, and 
ordinary nephrectomy is advocated, whereas for 
the moderately malignant papillary tumour 
nephro-uretero-cystectomy (segmental) is recom- 
mended as the procedure of choice. Priestley 
says ‘‘The prognosis is extremely poor in the 
non-papillary tumours.’’ 

Prevalence.—Papillary epithelioma is com- 
moner in the male than the female. The average 
age which it affects is 52 years. The literature 
on papillary epithelioma of the renal pelvis 
records 15 eases by Hunt from the Mayo clinic. 
Jocelyn Swan‘ has communicated 2 from a series 
of 65 new growths of the kidney. Cabot and 
Allen® report 24 papillary tumours in a. group 
of 27 malignant renal pelvic tumours. (Some 
of these were previously reported by Hunt). 
From the largest recorded group of 337 cases 
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of tumours of the renal pelvis, Swift-Joly® has 
classified 138 papillary carcinoma. 

Etiology—tThe presence of stone and infec- 
tion in the larger number of the squamous-type 
tumours implicates them as contributing causes, 
but however not in all tumours do we find ealeuli 
or infection. Moreover many patients with 
caleulosis, chronic pyelitis, and renal tubercu- 
losis. never develop malignancy. 

Prognosis.—This is poor in both types. Cabot 
and Allen seem to favour the papillary form, the 
duration of life after operation being three years 
on the average. 


CASE REPORT 


S.G., male, married, aged 34, was admitted to the 
Jewish General Hospital on April 27, 1936. He had 
always enjoyed good health except for an append- 
ectomy in 1930. One day in August, 1935, following a 
routine day’s work he voided bloody urine, both fresh 
and clotted. There were no other urological symptoms. 
He was perfectly well again until December, 1935, 





Fig. 1 


when an attack of hematuria was preceded by local- 
ized pain in the left loin. Two weeks prior to ad- 
mission this pain became constant in character. There 
was no loss of weight but ‘‘his ‘pep’ was not what 
it used to be’’, as he himself put it. 

Physical examination was essentially negative, ex- 
cept for tenderness in the left loin and left upper 
quadrant of the abdomen. The kidneys were not palpable 
and no mass was felt. 

Laboratory findings.—Urine: acid, turbid; specific 
gravity 1.010; albumin +; sugar 0; erythrocytes, plus 
2; scattered pus cells; epithelium, present. Pheno- 
sulphonphthalein, Ist hour 40 per cent; 2nd hour 10 
per cent. Non-protein nitrogen, 15.5 mg. per cent; 
creatinine 1.44 per cent. 

_ The Wassermann test was negative. 
10,300. The sedimentation rate was markedly in- 
creased; moderate leucocytosis with neutrophilia, 
lymphocytosis, monocytosis and a moderate shift of 
the nolymorphonuclears towards immature forms, sug- 
gesting malignaney or-a severe chronic infection. 

Cystoscopy.—The bladder mucosa was normal; no 
blood seen oozing from either ureteral orifice;. catheri- 


Leucocytes, 
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zation of hoth ureters encountered no obstruction. 
The specimens of urine were normal except for a 
preponderance of erythrocytes from the left kidney; 
the urea N. was equal for both sides. Sodium iodide 
was injected into each pelvis. The right ureter and 
pelvis were practically normal; the left renal pelvis 
failed to fill even though a greater amount of dye was 





directed there. Intravenous urography still showed 
rather poor filling on the left side. The pelvis ap- 
peared to be deformed, and only the lower third filled; 
there is a suggestion of pressure from above causing 
this deformity. A roentgenogram of the chest was 
negative. A diagnosis of malignant renal tumour was 
made, and it was decided to operate. The patient was 
re-admitted on June 17, 1936. In the interval he had 
arranged his business and was receiving deep x-ray 
therapy. The urine was packed with erythrocytes. 
Another uroselectan series showed a similar picture as 
the last. 

Nephrectomy was done on June 17, 1936. Under 
avertin, gas and ether the kidney was exposed through 
the usual loin incision, the 12th rib being resected 
because of the high position of the kidney, which was 
also enlarged and covered with distended vessels. It 
was very adherent, and extirpation was attended with 
considerable bleeding. The pedicle was large and 
surrounded by several glands. An iodoform drain was 
left in and the wound closed in several layers. Intra- 
venous glucose, 10 per cent, was administered while 
the patient was still on the operating table, and a 
blood transfusion was given within the next 24 hours. 
Convalescence was uneventful, and the patient was 
discharged on July 13, 1937, with a small sinus in the 
wound. He was to report later for further deep x-ray 
therapy. 

Pathological diagnosis.—Kidney measured 12 x 6 x 
4. In the region of the hilus there was a hard mass 
which measured about 2 x 3. On seetion the pelvis 
was dilated and occupied by warty masses. The 
ecalyees were irregular and eroded, and the whole 
pelvis was covered with large and small papillomatous 
masses, The ureter was not involved. The paren: 
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chyma is thinned out, down in the upper and mid- 
region. Microscopically, there was slight diffuse 
round-cell infiltration and an occasional clump of 
tumour cells. At one place the kidney parenchyma 
was entirely replaced by tumour, which was largely 
made up of thin vascular septa supporting layers of 
transitional and squamous epithelium growing in large 
papillary formations. In other places it was made of 
solid nests of squamous cells. There was a tendency 
towards ‘‘pearl’’ formation. (Dr. D. Seecof) 

Diagnosis.—Papillary transitional and squamous- 
cell epithelioma of the pelvis of the kidney with 
extension into the kidney. 

About two months later patient was re-admitted 
complaining of pain in the left loin and lower quad- 
rant of abdomen, anorexia, loss of weight, and fever 
in the afternoon. Examination revealed an erythe- 
matous area about the scar (x-ray burn), tenderness 
in the left loin, with a‘suggestion of deep fiuctation 
over this area. Exploration of the loin disclosed a 
large cavity filled with old blood which was evacuated. 
With the finger.in cavity one got the impression of a 
hard infiltrating mass recurring locally. A specimen 
of the growth verified this finding. A roentgenogram 
of the chest showed metastasis to the lungs. The 
patient died on November 20, 1936, of broncho- 
pneumonia. 

Necropsy findings (papillary carcinoma of the 
pelvis left kidney).-—Extension into the retro-peri- 
toneal tissues and perforation of the flank; metastasis 
to regional lymph nodes, lungs, heart, and right kid- 
ney; adhesions to diaphragm; hypostatic pneumonia. 


SUMMARY 


A ease is presented of papillary squamous- 
cell epithelioma of the renal pelvis. 


Gross hematuria and a deformed renal pelvis 
as shown by the pyelogram were the incriminat- 
ing evidences of renal malignancy. 


The tumour was a variable one—squamous 
and transitional layers in papillary formation, 


and solid nests of squamous cells in bands of 
fibrous tissue. 


Extension was into the kidney parenchyma, 


and at necropsy the opposite kidney was in- 
volved. 


There was no metastasis into the ureters and 
bladder. The pronounced malignancy is more | 
typical of the non-papillary squamous-cell epi- 
theliomata. 


I am indebted to Dr. Max Ratner, Chief of 
Service, for valuable assistance. 
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Case Reports 


A CASE OF UNUSUAL CALCIUM 
DEPOSITION DUE TO RAYNAUD’S 
DISEASE 


By C. J. Houston, Yorkton, Sask. anv 
E. Jounson, Selkirk, Man. 


Miss J.L., aged 21,-a student in Manitoba Uni- 
versity, came to one of us in May, 1935, complaining of 
painful nodules in the fingers. She had been aware of 
some distortion in the shape of her fingers for years. 
Some two years previously her hand had been x-rayed 
as an experiment in her work in the Physics Laboratory 
in the University. Peculiar deposits were then noted in 
the soft tissues of the finger tips of both hands (see 
Fig.). 

When questioned about circulatory disturbances she 
stated that she had frequent spells of pallor and numb- 
ness of both hands, with weakness and stiffness of the 
fingers and decreased skin temperature. The lower 
limbs were not affected. These attacks “occurred at 
irregular intervals, and the duration would be five to 
fifty minutes. They were brought on chiefly by exposure 
to cold, excitement, or other form of nervous tension. 
For example, in writing examinations she often had to 
wait ten minutes before her hands would relax suffi- 
ciently to permit of using her pen. 

Her previous history was negative, except that her 
dentist had told her she had insufficient calcium in her 
teeth. 

Both parents showed some disturbance of the auto- 


nomic nervous system, chiefly functional digestive 
disorders. 


Examination showed numerous hard nodules in the 
soft tissues of the fingers. No similar deposits could 
be found elsewhere in the body. X-rays of lung and 
kidney areas revealed no other areas of abnormal calcifi- 
cation. The blood Wassermann test was negative. 





Tuberculous disease was ruled out. 


removed from one nodule was analyzed and contained 
calcium. The blood calcium estimation was within nor- 


A specimen of paste 


mal limits (10.9 mg. per 100 ¢.c. blood). We felt that 
the condition was not due to any dysfunction of general 
calcium metabolism. A diagnosis of Raynaud’s disease 
was then made. A similar case has been reported by 
Watson-Jones and Roberts.1 
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This unusual manifestation of Raynaud’s dis- 
ease is particularly interesting in that it illus- 
trates one phase of Leriche and Policard’s theory 
of ossification and calcification. Briefly this 
may be outlined as follows. 

There is normally a balance between the cal- 
cium content and the vascularity of mesenchy- 
matous tissue (which is probably associated with 
phosphatase activity). 

1. In the ease of bone a normal circulation 
results in normal ealeification; an increased 
blood supply causes decalcification ; a decreased 
blood supply produces increased calcification. 
If the blood supply is cut off calcification re- 
mains unchanged. 

2. In any mesenchymatous tissue of low 
metabolism a decreased blood supply results in 
pathological calcification, as when it follows 
fibrosis, trauma or infection. 

In the case presented it is apparent that the 
frequent though transient limitation of blood 
supply produced by Raynaud’s disease has re- 
sulted in such a pathological calcification. 
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AN UNUSUAL HEAD INJURY 
By Cuas. K. Fuuuer, F.R.C.S.(C.&E.) 
Yarmouth, N.S. 


Correctly or ineorrectly, in my diagnosis and 
prognosis of head injuries I have always con- 
sidered that if the contents of the cranial 
cavity had been injured such injury would show 
itself by a period of loss of consciousness, and if 
by any chance this loss of consciousness was so 
transitory as to be unnoticed it in turn would 
reveal its presence by the fact that the patient 
vomited. For over twenty years I have always 
found this simple rule to be very reliable. In 
particular, the significance of vomiting has 
sometimes saved me from grave prognostic 
errors in injuries that on the surface seemed 
rather trivial. Any case which in its inception 
or course upsets the usually accepted standards 
would seem to be worthy of more than passing 
notice. 


CASE REPORT 


On December 21, 1937, E.A., a healthy male, forty- 
nine years old, while working as a longshoreman, was 
accidentally struck a hefty blow by a hoisting hook 
over the left eyebrow. He felt somewhat faint, the skin 
was broken and the eye blackened. The open wound 


became badly infected but with anti-streptococcic medi- 
cation (streptocide) and usual care, after a somewhat 
strenuous time it eventually cleared up, and in two 
weeks the patient was around apparently as well as 
usual. 

On January 24, 1938, five weeks after his accident, 
the patient was admitted to my service in the Yarmouth 
Hospital, complaining of headache and incontinence of 
urine and feces. Physical examination gave little 
additional information. 

He was a well nourished out-of-doors type of man. 
The blood pressure was 100/30. Pulse slow 50 to 60 
and soft. Temperature normal. It is difficult to de- 
scribe his mental state. He seemed perfectly rational 
and keen but with it showed an apathy that was more 
than apathy, a man tired in both body and soul. The 
reflexes were somewhat depressed; the sensory nor- 
mal or slightly dulled. The muscles showed spasticity 
with some slight myasthenia but were otherwise normal. 
He had loss of bladder control, and loss of sexual char- 
acteristics. Otherwise the genito-urinary system was 
normal. Appetite was fair but he had loss of control 
of defecation. The hearing was normal. The puyus 
were equal and normal in size, reacting to light and 
accommodation. Vision was normal in both eyes. There 
was a small sear in the middle of the left eyebrow which 
is not tender. Eye grounds both normal in all respects. 
No congestion or choked disc. 

An x-ray examination of his head showed a most 
unexpected condition. The hook, penetrating and frac- 
turing the roof of the orbit, had torn through the 
frontal sinus and fractured its posterior wall in such 
a way that a fragment over an inch in diameter had 
been driven through the frontal lobe of the brain and 
had penetrated the left lateral ventricle. . In addition, 
this fragment had assumed such a position that it 
formed a connection between the cavity of the frontal 
sinus and the ventricle and acting as a valve the ventri- 
cular system was pumped completely full of air dis- 
placing all the cerebrospinal fluid. 

Here then was a foreign body, approximately an 
inch in diameter and three-sixteenths of an inch thick, 
embedded in the frontal lobe, apparently part of a 
fistula between the ventricle and the nasal cavity in an 
area which but three, weeks before had been the scen2 
of a violent inflammation. Any surgical procedure 
must allow of closing the fistula, removing the foreign 
body, give sufficient room to handle any emergency that 
might arise, especially hemorrhage, and yet must disturb 
as little as possible any existing adhesions and scar 
tissue. 

With these considerations in view, under local anzs- 
thesia (5 ¢.c. adrocaine) an incision was made through- 
out the length of the left eyebrow right down through 
the periosteum and the anterior wall of the frontal 
sinus exposed. The sinus was entered at its lateral 
extremity through the anterior wall which proved to 
be unusually thick, about one-quarter of an inch, and 
exceedingly hard. The opening was enlarged laterally, 
i.e., into the anterior cranial fossa to the extent shown 
in the x-ray picture to give sufficient room to work and 
to allow of the fistula and fragment being approached 
by the shortest route. The opening of the frontal sinus 
into the nose was identified, closed and packed off with 
gauze moistened in bismuth and iodoform paste. The 
fractured roof of the orbit was identified and clerved 
of adhesions over a width of a little more than an inch 
to its posterior border which, as the pictures show, led 
directly to the superior edge of the embedded fragment. 
This was seized, to steady it, cleared of adhesions and 
extracted. There was no hemorrhage and practically 
no loss of cerebral tissue. The posterior portion of the 
orbital roof was identified and pressed. back into position 
followed by the anterior. The rent in the dura mater 
was so awkwardly placed that it could not very well be 
sutured, so the wound was packed with gauze moistened 
with bismuth and iodoform paste and the skin with 
subcutaneous tissue closed with interrupted sutures. 
While the operative opening may be large enough to 
be a potential source of danger it can very easily be 
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Fig. 1—Antero-posterior view before operation showing the ventricles distended with air by valve- 


like action of fragment. 


(a) Fragment, reduced 58 1/3 per cent from original size. 


Fig. 2.—Lateral 


view before operation showing fragment embedded in frontal lobe, the fractured roof of orbit, and dis- 


tended ventricles, 


Fig. 3.—Antero-posterior view three weeks after operation, showing normal condi- 


tions. Fig. 4.—Lateral view three weeks after operation showing normal condition of ventricles. 


covered with a plate at a later date without danger 
to the patient. 


He was given 5 gr. of streptocide three times a 
day for five days, and on the second day foreign protein 
(5 ¢.c. boiled milk) was given intramuscularly. 


His recovery, while in no way spectacular, was in- 
tensely interesting to watch. Within twenty-four hours 
his general appearance changed for the better and his 
headache disappeared. On the second day he was some- 
what restless, picking at the bed clothes and his band- 
ages, although on enquiry he said he was perfectly 
comfortable. This continued for four days and he 
required a mild sedative each night to ensure sleep. By 
the fourth day his involuntary defecations ceased and 
he became constipated, but there were no bladder sensa- 
tion until the sixth day and function was not fully 
restored before the twelfth. Daily x-ray pictures were 
taken but there was no appreciable change in the condi- 
tion of his ventricles until the sixth day. On the 
twelfth day when bladder function was restored and he 
seemed perfectly normal very little air remained, as can 
be seen from the pictures. 





Several features of this unusual case seem 
worthy of comment. In the first place, despite 
the magnitude of the intracranial lesion, if there 
was any loss of consciousness at the time of 
injury it must have been very transitory and 
unnoticed ; certainly the patient never vomited. 
Then again, although air must have displaced 
the spinal fluid for some time, probably weeks, 
the first symptom outside of a moderate head- 
ache was loss of bladder control, rapidly fol- 
lowed by loss of bowel control, and even after 
these had appeared, outside of his general ap- 
pearance, examination revealed the only devia- 
tion from the normal in the other systems to be 
a slowness of response. Mentally, in talking 
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with the patient before and after his operation, 
he seemed perfectly normal, though apathetic, 
could and did answer all questions intelligently 
but now has absolutely no memory ‘of anything 
from about two weeks before his admission to 
the hospital until the night he wished to urinate 
six days after his operation. He does not re- 
member leaving home some sixty miles away and 
coming to hospital, nor can he recall ever having 
seen me before the sixth day after his operation. 
His memory of events since that time is per- 
fectly clear. In conclusion, one cannot help but 
meditate as to just how great was the role 
played by anti-streptococcic medication (amino- 
sulphamide) in preventing such complications 
as meningitis or cerebritis. 


CONGENITAL RHABDOMYOMA OF 
THE HEART* 


By M. VioiA Rag, M.D. 
Toronto 


Baby O.K., a male of 9 pounds 114 ounces, delivered 
normally at term, was admitted to the Hospital for 
Sick Children on November 20, 1936, at the age of 2 
days with a history of attacks of cyanosis developing 
10 hours after birth. There had been no difficulty in 
resuscitation at birth and the child cried lustily. The 
first attack lasted 1 hour and gradually cleared, but 
subsequent attacks increased in duration and frequency 
until at 2 days of age the cyanosis was persistent and 
generalized. The skin was mottled and the lips 
cyanosed. Respiration was distressed, rapid and grunt- 
ing. The chest was large, symmetrical and_barrel- 
shaped. The breath sounds were vesicular, with a few 
rales over both bases. The area of precordial dullness 
was markedly enlarged, extending from the right nipple 
line to the left lateral chest wall, and from the clavicle 
to the area of liver dullness. Heart sounds were muffled 
and indistinct but no murmurs were heard. The heart 
rate was very rapid and no irregularity was noted 
clinically, although electrocardiographic tracings were 
not made. The liver was enlarged almost to the level 
of the umbilicus; the spleen was also enlarged to 2 
finger-breadths below the costal margin. The cyanosis 
steadily progressed in the oxygen tent and the child 
died on its third day. X-ray showed an abnormally 
large heart shadow occupying the major part of the 
thorax. Red blood cells 6,000,000; white blood cells 
19,000; hgb. 120 per cent; calcium 9.03 mg. 

Autopsy was performed 12 hours after death. The 
anatomical diagnoses were: (1) congenital rhabdomyo- 
mata of heart; (2) patent foramen ovale and ductus 
arteriosus; (3) partial atelectasis; (4) hydroperi- 
cardium; (5) hepatomegaly; (6) splenomegaly. 

Over one-half of the thorax was occupied by a 
tremendously enlarged heart and pericardial sac. The 
pericardial fluid was excessive, amounting to about 15 
c.c. The heart was roughly globular in shape measuring 
7-em. in diameter. A few small circumscribed greyish 
pink nodules, measuring from 0.5 to 1 em. in diameter, 
were visible through the pericardium in the apical 
region of the left ventricle and also in the auricular 
walls. On opening the heart a thick distorted ititer- 


* From the Department of Pathology, Hospital for 
Sick Children, Toronto. 


ventricular septum was found bulging into both right 
and left ventricles. In the right ventricle the septal 
surface was nodular and warty, projecting into the 
cavity, which was almost obliterated. The septum was 
incised longitudinally and a large, round, circumscribed 
tumour mass was exposed, measuring 4.5 cm. in diameter 
and surrounded by only a narrow rim of compressed 
myocardium (Fig. 1). The tumour was clearly de- 
marcated from the muscle by a fine capsule. The cut 
surface was uniform, soft, moist, putty-like, pinkish 
grey in colour and everted slightly above the cut edge. 
Besides the large tumour in the septum, multiple smaller 
nodules were present. Two nodules, each measuring 1 
em. in diameter lay in the left ventricular wall near 
the apex; another 0.7 cm. in the right ventricular wall 
near the base and two 0.5 cm. in the right auriclé. The 
small nodules were similar to the large mass on cut 
surface. The valve leaflets were thin and pliable and 
were not involved in the tumours. A small foramen 
ovale still remained and the ductus arteriosus was 
patent. The great vessels arose in the usual manner and 
appeared normal. 


The lungs were partially atelectatic in their lower 
lobes; the liver and spleen were enlarged and congested. 
Small deposits of urie acid crystals lay in the medulla 
of the kidneys. Other organs appeared normal. 


Microscopic examination.—Sections from various 
tumour nodules all showed a similar histological picture. 
They were enclosed with a thin fibrous capsule for the 
most part, but here and there the tumour cells had 
broken through and lay adjacent to the muscle cells. 
The tumour cells had a peculiar lacy appearance due to 
the presence of large irregular vacuoles. Individual 
cells were extremely large, many of them approximately 
the size of a fetal glomerulus. A wide variety of 
bizarre cells of embryonic character constituted the 
tumour and no uniformity of type cell could be 
identified. In shape they were found round, oval or 
spindle-shaped, with nuclei central, eccentric or com- 
pressed to the peripheral cell membrane. The nuclei 
were large or small, pale or hyperchromatic, many with 
prominent nucleoli, often vesicular. Many cells showed 
a centrally placed nucleus about which the cytoplasm 
was arranged in fine radiating acidophilic fibrils extend- 
ing toward the periphery, forming the spider cells so 
characteristic of rhabdomyoma. A few cells contained 
a diffuse, granular, pink-staining cytoplasm suggesting 
ground glass. Under very high power many of these 
cells showed the finely granular structure arranged to 
form vague cross-striations suggesting those of a striated 
muscle cell. This character was more clearly elicited 
with phosphotungstic-acid-hematoxylin stain. Mueh dis- 
tortion of cells existed due to large clear vacuoles 
occupying the main part of the cytoplasm and displac- 
ing the nucleus. Many large clearly outlined spaces 
bore no relation to neighbouring cells and were devoid 
of nuclear or any stainable material. The contents of 
these vacuoles could not be determined. In paraffin 
preparations the vacuoles were empty and clearly defined. 
Frozen sections stained with Sudan III showed no 
evidence of true fat within the vacuole, but a few very 
tiny droplets lay within the cytoplasm of the cell. 
Mitotic figures and multinucleated cells were not found. 
Small thin-walled blood vessels were present in moderate 
numbers. A few fine strands of supporting stroma were 
interspersed between large groups of tumour cells. 


COMMENTS AND CONCLUSIONS 


Rhabdomyoma of the heart forms a small 
group of the many deformities which are pres- 
ent at birth. The important factors in relation 
to myocardial function are the size of the tu- 
mour and its location as related to the conduct- 
ing mechanism of the heart. The invasive 
quality of the tumour appears to be practically 
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Fig. 1—Large rhabdomyoma occupying interventricular septum with smaller tumours nearby. 


Fig. 2.—Lacy appearance of tumour cells. 
(P.T.A. stain x 100). 


cells, (P.T.A. x 600). Fig. 5.—‘‘Spider cell’’. 


nil, Pressure and distortion however, interfer- 
ing with contraction of the muscle fibres as well 
as conduction of impulses are of greater moment. 
Although the tumours are not considered geneti- 
eally related to the Purkinje cells, but rather to 
the pure muscle cells (Hueper), it is unlikely 
that conduction could remain undisturbed in 
proximity to a tumour of such dimensions as the 
above. 


This ease of rhabdomyoma adds one more to 
the relatively small number in the literature 
(49). The salient features of the case are the 
multiplicity of tumours in the myocardium (6), 


OPHTHALMIC INDICATIONS FOR ABORTION. — A. 
Favory is of the opinion that pregnancy should always 
be terminated in the presence of retinitis of renal 
origin; not only the possibility of blindness but also 
the condition of the kidneys are the deciding factors. 
In retrobulbar neuritis, syphilis and nasopharyngeal 
conditions having been ‘eliminated, induction should 


be considered. Myopia is often aggravated by preg- 
nancy, and in these cases retinal hemorrhages and 





(P.T.A. x 150). 
Fig. 4.—Tumour cell showing longitudinal and cross striations. 
(P.T.A. x 600). 


Fig. 3.—Cellular structure of rhabdomyoma. 
Other vacuolated 


the remarkable size of the mass in the septum, 
the associated large liver and spleen, and the 
embryonic type of cell with the lack of malig- 
nant histological characters. 
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detachment sometimes occur. Pregnancy should be 
forbidden where there is already detachment in one 
eye. All forms of choroiditis, uveitis, and keratoconus 
are made worse; in the first of these abortion should 
be considered. In hereditary types of eye disease 
which may involve blindness the necessity for inter- 
vention is not yet generally admitted. Here the 


eugenic and legal aspects of the case must influence 
the decision.—Progr. m4d., Paris, January 29, 1938, p. 
Abs. in Brit. M. J. 
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Therapeutics and Pharmacology 


SULPHANILAMIDE IN GENITO- 
URINARY INFECTIONS 


By N. E. Berry 
Kingston, Ont. 


In no field of modern therapeutics have there 
been such real advanees as in the chemotherapy 
of chronic urinary infections. The introduction 
of the ketogeniec diet, followed in 1936 by the 
development of an exogenous agent, mandelic 
acid, practically revolutionized the whole sub- 
ject and gave us a far more effective agent than 
we had ever had before. Then in July, 1937, 
Kenny published the first series of cases treated 
by sulphanilamide with results that were strik- 
ing. Since then the application of this drug 
has steadily inereased until at the present time 
its fame has reached the laity. Being intro- 
duced under such cireumstaneces and with such 
enthusiasm it is not easy to evaluate its real 
worth. 

Already sufficient data have accumulated to 
prove beyond question that sulphanilamide is 
of very great value in urinary infections, and 
compares favourably with its nearest competitor, 
mandelie acid. Generally speaking. I think it 
is admitted that it is equally efficacious in that 
large group of coli infections which comprise 
the great majority of all cases. It is also useful 
in B. proteus infection and in some coccal in- 
fections in which mandelic acid is of no value. 

From the point of view of administration 
sulphanilamide has definite advantages. It is 
cheaper. it is easier to take and does not require 
the limitation of fluids and careful check of the 
acidity of the urine which is essential to suc- 
cessful use of mandelie acid. Further, since it 
is cheap and effective in more than one type of 
organism, the practitioner may well use it where 
he has not the facilities for making proper 
bacteriological studies. On the other hand, 
sulphanilamide is by no means an innocuous 
drug. Its administration is usually accompanied 
by some digestive disturbance or malaise, and, 
at times, by alarming symptoms, which are well 
known. The newer mandelic acid preparations 
are becoming cheaper and more pleasant to 
take. They will, therefore, hold their place. 
Undoubtedly certain strains of organisms which 
are resistant to one of these drugs may respond 
to the other, so that where one fails the other 
should certainly be tried. 

Largely due to a highly promising report of 
a small series of cases published by Dees and 
Colston sulphanilamide has been enthusiasti- 
cally taken up as a eure for gonorrhea and 
published reports claim almost uniformly suc- 
eessful results. The only disturbing publica- 


tion is that of the Therapeutic Trials Committee 
of the Medical Research Council. In a report 
published in the British Medical Journal, Sep- 
tember, 1937. they give their opinion that the 
drug is of little value. 


In trying to evaluate any method of treat- 
ment of such an unsatisfactory disease one must 
first of all remember that the disease will get 
well of its own accord in an appreciable number 
of cases within a month, provided the urethral 
mucous membrane is not unduly irritated. This 
fact is made use of both by the profession and 
by manufacturers of patent medicines. Sec- 
ondly, too many men assume that a patient who 
does not come back means a cure—it is more 
likely the patient is worse and has gone else- 
where. I am convinced that these two considera- 
tions are responsible for mistaken appreciation 
of the real value of any treatment. I cannot 
deny that in some eases the discharge clears up 
in a spectacular way following the administra- 
tion of sulphanilamide. but it rarely remains so, 
and in a little while it comes back as bad as 
before. A second course of treatment frequently 
gives no results. 


I have had the opportunity of studying ap- 
proximately 50 acute cases in hospital. I have 
seen ordinary eases under hospital conditions 
put on sulphanilamide and run the whole gamut 
of complications. I cannot agree, therefore, that 
this method of treatment lessens the likelihood 
of complications. In cooperation with Capt. 
Sutherland, I have also followed the cases in 
the District Military Hospital. It was found 
that the average stay of patients in hospital was 
not lessened when they were given sulphanila- 
mide alone as compared with local treatment 
alone. 


From these experiences it is my conclusion 
that sulphanilamide cannot be relied upon to 
consistently give the spectacular result that 
reports hitherto would indicate. In speaking to 
practitioners throughout the district, I also note 
a change in general opinion. Six months ago 
they were uniformly optimistic. Today many 
admit discouraging results. I do not suggest 
the drug is of no value and should be discarded ; 
I do suggest that its efficacy in the treatment of 
gonorrheea has been greatly over-estimated ; that 
it is not nearly as efficient here as in kidney 
infections, and one must particularly caution 
against using it without properly examining his 
patients. Certainly you cannot expect results 
in eases with a stricture of the meatus or similar 
obstructive factors. Sulphanilamide is not the 
panacea we have been hoping for, and for the 
present we shall have to continue our local treat- 
ment, which has none of the glamour of the 
hypodermic needle or the appeal of the pill. 
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In the first cases treated large doses were 
given for two days and then gradually reduced 
to a maintenance level. I cannot see that there 
is any real advantage in this, and at present I 
employ a dosage of thirty to fifty grains a day. 
This is approximately the same as Colston has 
used in the last series he reports. In giving 
patients the drug it is most important to be sure 
that they will not have enough to take it more 
than a week without coming back for observa- 
tion. Prolonged use without such observation 
is extremely dangerous. 





THE MANAGEMENT OF THE 
PREMATURE INFANT 


By Howarp McGarry, M.D. 
Niagara Falls, Ont. 


An infant, whether of a single or multiple 
pregnancy, weighing under five pounds should 
always be considered as premature and treated 
as such. The three axioms in the care of pre- 
mature children are (1) to maintain normal 
body temperature; (2) to feed them properly; 
-and (3) to prevent infection. 

To maintain normal temperature in the hos- 
pital is comparatively simple as a premature 
room is usually available. This should be kept 
at between 80 and 95° F. temperature and a 
humidity of 55 per cent. The construction of 
the premature room will not be discussed here, 
but the above two points should be watched 
closely. The temperature of the infant should 
be taken every four hours, and maintained at 
98 to 100° by varying the temperature of the 
room, It is most important that the body 
temperature does not drop to subnormal, for if 
the infant becomes chilled it is most difficult to 
elevate the temperature again. 

If the premature infant is born in the home 
the doctor often wraps the baby in wool and 
sends it to the hospital. This is not sufficient, 
as a premature child produces very little heat, 
and unless supplied with adequate external heat 
will arrive at the hospital with a subnormal 
temperature. The prognosis in these cases is 
75 per cent poorer than in those born in hos- 
pital and immediately moved to the premature 
room. If the infant is to be cared for in the 
home a basket nest may be simply constructed. 
The temperature of the room should be increased 
and the basket temperature increased with hot 
water bottles. The temperature of the ther- 
mometer next to the blanket in which the baby 
is wrapped is read every two hours instead of 
disturbing him to take his temperature rectally. 
The body temperature however must be taken at 
least four times in every twenty-four hours. 
The construction of the bed and clothing for 
premature infants may be obtained from any 
good textbook. To sum up, the body tempera- 
ture of premature children must be maintained 
by rigid control of external heat. 





It is impossible to over-estimate the danger 
to the premature from contact with anyone who 
has a cold or sore throat. A premature infant 
who contracts pneumonia dies, while even a 
simple cold is accompanied by grave danger. 
Suffice it to say, guard the infant from contact 
with infected articles or persons. 

The feeding is started from 6 to 8 hours after 
birth. Breast milk should be obtained by pump- 
ing either from the mother or, if the mother 
has no supply, from some other source. There 
is no substitute for breast milk. A mixture of 
breast milk and full strength protein milk is 
best. Use 2/3 breast milk to 1/3 protein, e.g., 
breast milk 6 ozs., protein milk 3 ozs. The 
purpose of the protein milk is to make the feed- 
ing more constipating. Start with 14 oz. every 
3 hours. Increase one dram per feeding as the 
infant’s tolerance increases, up to requirements 
(60 to 70 calories per pound). If the mother 
has breast milk her infant may nurse when 5 
Ibs. If not, this feeding may be substituted— 
butter soup 20 ozs.; protein milk 10 ozs. Feed- 
ing as above. When the infant reaches 7 to 8 
pounds this may be changed to any of a number 
of formule, the best of which is cultured lactic 
acid milk and corn syrup. However, almost 
any standard formula will be satisfactory. Pre- 
mature infants are born with an iron and 
calcium deficiency. At four to six weeks the 
iron can be added in a form of iron ammonium 
citrate. Start with grs. xv in the whole day’s 
feeding, and gradually increase to 40 or 60 
grains daily. Viosterol or pereomorph oil, 3 
drops, twice a day, should be given along with 
the iron. 

If breast milk cannot be obtained start with 
1% strength S.M.A.P., gradually increasing to 
full strength. The other feeding steps are the 
same as above. This latter feeding is safe, but 
the infants will not gain so rapidly as on breast 
milk. 

Premature infants are especially prone to 
gastro-intestinal disturbances. One loose stool 
is of great significance and should always be 
brought to the attention of the physician, so that 
prompt feeding adjustment can be made. Plain 
boiled water is given between feedings, and if 
the infant becomes dehydrated 5 per cent 
lactose water in as large quantities as the infant 
will tolerate. Interstitial injections of 5 per cent 
glucose are given only as a last resort. 

The method of feeding depends upon the 
vitality of the infant. As a general rule the 
Breck feeder will suffice for the great majority 
and should be used until the infant is five 
pounds. If very weak, use the gavage or drop- 
per method. After five pounds is reached the 
standard infant feeding bottles and nipples may 
be used. For the drowsy premature infant oc- 
easional flicking of the feet with a finger suffi- 
cient to make him ery is beneficial and should 
be a routine procedure. 
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Evitorial 


THE ETIOLOGY OF APPENDICITIS 


HE question may be asked: Why take 

up time and energy in discussing such a 
threadbare subject as appendicitis? Since 
Fitz' published his classical monograph 
which differentiated ‘‘appendicitis’ from 
‘“‘perityphlitis”, ‘“‘typhlitis’, and ‘‘inflam- 
mation of the bowels” many years have 
elapsed, and we have seen the disease pass 
from a novelty to a fashionable ailment, to 
a widespread menace. Yet in spite of 
better diagnosis and improved surgical 
technique the mortality from appendicitis 
is not decreasing. It is evident that the 
last word has not been said. Both from 
the clinical and experimental sides the 
condition presents a problem which, from 
the point of view of etiology and patho- 
genesis, at least, is still involved and un- 
solved. It would not seem, therefore, a 
useless task to review the subject once again 
in the hope of getting new light. 

On looking over the literature one gets 
the impression that diametrically opposed 
views are expressed over what appear to be 
the simplest matters—for example, the in- 
fective agent, its nature, or, indeed, whether 
there is an infective agent at work at all; 
if an infective agent is responsible, where does 
it come from?; is a solution of continuity of 
the mucosa of the appendix necessary?; in 
how far is obstruction of the lumen im- 
portant?; what part do fecoliths and other 
foreign bodies play?; are disturbances of 
the circulation of blood and lymph etio- 
logical factors? There are several reasons, 
possibly, why differences of opinion exist. 
It is rare to get for study an appendix which 
exhibits the first stage in the inflammation, 
and at any stage the finer histological 
appearances may be distorted by the oper- 
ative manipulation. It is therefore difficult 
to trace the sequence of events. Experi- 
ments conducted on animals are not strictly 
comparable with the natural experiments 





1. Firz, R. H.: Perforating inflammation of the vermi- 
form appendix: with special reference to diagnosis 
and treatment, Trans. Ass. Am. Physicians, 1886, 
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that take place in man. Where, too, as 
here, a number of different factors enter 
into a problem it is difficult to decide which 
are predisposing and which exciting and to 
assess the relative importance of each. Such 
matters come into mind here as the ana- 
tomical structure of the appendix; its posi- 
tion; its relation to other organs; its circu- 
latory apparatus; its nervous mechanism; 
peristalsis; obstruction of the lumen from 
kinking or foreign bodies; mechanical damage 
to the mucosa; trauma; impeded circulation 
and bacterial insults; the nature of its 
bacterial content; its “remote control’’, so 
to speak, by distant foci of infection; and, 
of course, allergy. All of which emphasizes 
that the subject of appendicitis is by no 
means simple. 

The appendix is relatively rich in lymphoid 
tissue during the growing period of life, 
which fact, for certain reasons, would seem 
to account for the frequency of appendicitis 
in youth and the early adult period and the 
relative immunity of the middle-aged and 
aged. Diverticula are occasionally found, 
and Chase, of Montreal, is of the opinion 
that, like diverticula elsewhere in the in- 
testine, these conduce to an inflammation 
which may last months or years and then 
terminate suddenly and unexpectedly in 
perforation. 

The appendix may be found in various 
positions, determined by its original ana- 
tomical relations and by other accessory 
facts, such as its length and that of the meso- 
appendix, intestinal contents, abdominal 
pressure, pelvic contents, and abnormal 
peritoneal adhesions or deformities (Oertel). 
Accordingly the organ may be directed in 
various directions, and the tip may touch 
the ovary or Fallopian tube, the liver, gall 
bladder, spleen, kidney, stomach, duodeno- 
jejunal flexure, and the descending colon. 
When dependent the appendix becomes a 
ready receptacle for secretion and foreign 
bodies, the degree of disturbance being in 
inverse proportion to the efficacy of peri- 
stalsis; when out of position it may become 
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kinked, with all that implies, retention of its 
contents and disturbance of its circulation. 
There is little doubt that adhesions about 
the appendix, by causing deformities, trac- 
tion, and kinking, predispose to acute 
attacks or exacerbations of appendicitis. 

The circulation in the appendix is peculiar 
in that the blood-vessels are isolated in 
three zones—the first zone being at the base, 
where anastomoses are lacking; the second 
in the centre, with free anastomosis; and 
the third at the tip, where anastomoses are 
again lacking. Therefore, kinks at the base 
of the appendix, the pressure of foreign 
bodies or exudate, may so interfere with 
the circulation as to cause stasis, thrombosis 
or gangrene. One may believe, with reason 
that some cases of ‘“‘clinical’”’ appendicitis 
are not primarily due to inflammation but, 
rather, to a sudden stoppage of the circu- 
lation. The nerve supply is similar to that 
of other parts of the intestinal tract. 

The vast majority of appendicitides are 
due primarily to infection rather than to 
vascular disturbances (necrosis; gangrene) 
which infection is due to the invasion of the 
organ by bacteria derived from the lumen 
(enterogenous) or brought to it by the blood 
(hematogenous). Aschoff,”? on the basis of 
extensive studies of the normal and inflamed 
appendix in man, concluded that the ap- 
pendix has a special bacterial flora which is 
responsible for the disturbance that we call 
appendicitis. He thought, further, that this 
flora became enhanced in virulence, not be- 
cause of obstruction of the lumen but 
probably from stagnation of the feces 
within it. He regarded the coexistence of 
fecoliths and appendicitis to be fortuitous 
only, and, indeed, appendicitis can occur in 
the absence of concretions. Apparently, 
much depends on the size of the foreign 
body and the character of its surface. 
Foreign bodies, if bland, maybe present 
within the appendix without causing trouble. 
There is, or was before the fire, in the McGill 
Pathological Museum an appendix full of 
bird shot. The former owner of the organ 
had been very fond of game but had never 
suffered from appendicitis. It would seem 
logical to suppose that concretions, if large 
enough, would interfere with the circulation 
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in the appendiceal mucosa, if pressing, at all 
events, on those parts where anastomoses 
are lacking, and, if rough, would cause 
abrasion of the mucous surface. In either 
case a solution of continuity in the mucosa 
could occur, opening up an avenue for the 
entrance of bacteria. 

It seems hardly necessary to invoke a 
special flora, as Aschoff does, for we know 
that the ordinary bacteria of the intestine 
can wreak havoc on occasion. With regard 
to the question of obstruction, which Aschoff 
discounts, years ago Macaigne® showed that 
B. coli derived from the healthy intestine is 
harmless in the peritoneal cavity but be- 
comes virulent if there is some intestinal 
disorder, such as diarrhoea, constipation, or 
strangulation. There can be no question, 
however, as E. W. Archibald, of Montreal, 
has shown, that perforation of the appendix 
is more common when concretions are 
present. 

Fischer and Kaiserling,* in order to explain 
Aschoff’s results, suggest that appendicitis 
is an allergic manifestation, manifested by 
a specific sensibilization of the lymphatic 
system which upsets the normal relationship 
between the appendiceal mucosa and the 
normal bacterial flora. Controverting this, 
Heinemann® has shown that the allergic 
lesions they produced are different from 
those seen in ordinary appendicitis, the 
necrosis beginning in the lymphoid follicles 
rather than in the mucous membrane. She 
thinks, too, that the pronounced lesions 
these workers obtained were not due to 
hypergy but to the toluol which they used 
as a preservative. 

The hypothesis that acute appendicitis 
was due to the selective affinity of certain 
throat streptococci for the appendix was 
advanced by Rosenow. Others (Kretz, 
Senator, Teale) have expressed similar views. 
Recently Deaver and Martin® have reported 
235 cases of acute appendicitis in children 
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under 14 years of age in which the incidence 
could be directly traced to acute upper 
respiratory infection, and in the acute 
fulminating cases to a preceding gastro- 
enteritis. 

Another hypothesis is that of Ricker,’ who 
puts neurovascular peristasis, prestasis and 
stasis as the primary functional and ana- 
tomical events in appendicitis (Oertel). 

The investigations of Wells® are clarifying. 
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THE REGULATION OF 


HE use of blood transfusion has become 

so general that a recent survey by Levine 
and Katzin of the conditions under which 
it is practised on this continent is most 
welcome.’ This survey was carried out by 
means of a questionnaire sent to the leading 
American and Canadian hospitals, and whilst 
answers were received only from about half 
of these the information gained is impressive, 
and in some instances startling. 

Some of the points brought out are as 
follows: (a) The blood group classification 
most widely used is that with the Moss 
numbering (IV, III, II, 1). The Inter- 
national classification (O, A, B, and AB) is 
being used more and more, but most of the 
hospitals still have an arbitrary nomencla- 
ture. A plea is made for the advantages of 
the International method since it so clearly 
indicates the rationale of the grouping. It 
is suggested that the schools teach this 
method uniformly and also that the blood 
donor agencies make a point of using it. At 
present most of the hospitals affiliated with 
schools do not use it. 

(b) The methods of giving transfusions 
vary widely. Less than half of the hospitals 
use one method only; the majority follow two 
methods. In 36 there are three different 
procedures, and in 4 all of the 4 recognized 
methods are used. The citrate method is 
the most popular, apparently because it is 
thought that no special precautions are 
needed for it. In the New York and New 


1. Blood transfusion in America, J. Am. M. Ass., 1938, 
110: 1243. 





He finds that in rabbits acute appendicitis 
occurs whenever there is obstruction and a 
break in the mucosal barrier, the bacteria 
responsible being those normally present in 
the lumen. 

Summing up, the evidence available at 
the moment suggests that, while a few cases 
of appendicitis are of hematogenous origin, 
the majority are enterogenous. The in- 
fecting agents are the bacteria normally 
present in the lumen. The precipitating 
factor is obstruction caused by a kink or 
fecolith. There must be also a solution of 
continuity of the mucosa. A.G.N. 


BLOOD TRANSFUSION 


Jersey hospitals the Lindeman multiple 
syringe method is the most widely used, but 
some other hospitals use several varieties of 
instruments. Slightly less than half of the 
hospitals use two methods, the citrate and 
one of the syringe-valve procedures. There 
is something to be said for this choice of 
methods. 

(c) The important question was asked: 
Who performs the transfusions? The an- 
swer was that in the majority of hospitals 
the residents and interns do, under super- 
vision either of senior residents or attending 
physicians. Only in a small group of hos- 
pitals, netably in New York City, is there a 
transfusion team in charge. In more than 
one-third of the hospitals transfusions are 
not in the hands of any one department but 
are done by any one of the attending staff. 
In several instances the ever-changing house 
staff performs them with no supervision 
whatever. 

(d) Donors for indigents. Blood is sup- 
plied to indigents in a little more than half 
of the answering hospitals. In 85 hospitals 
there is no provision for this free supply, and 
in 43 other institutions it is offered only 
occasionally, or in cases of most urgent need. 

(e) Repetition of Wassermann, Kahn, or 
Kline tests on donors. Nearly half of the. 
hospitals failed to answer the question on this 
point. Ninety reported that such tests are 
performed on donors at intervals of from one 
to three months. In 112 the interval is six 
months or more. More significant are the 
data regarding tests for syphilis just before 
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transfusion. In only 178 out of 350 hos- 
pitals is this always done; in 36 it is done 
“frequently or usually’; in 26, only on 
volunteer donors; in 5, only on professionals; 
in 83 it is not done. 

Other details of interest are brought out, 
such, for example, as the selection of donors. 
The importance of this might seem to need 
no comment, but the number of accidents 
reported suggests negligence in the technique 
of grouping. The advantage is strongly 
emphasized of special transfusion teams in 
each hospital who shall instruct the interns 
in transfusion. Such teams might also serve 
to link up transfusion work between the 
hospitals of each city. They could regulate 
professional donors by proper registration, 
a much needed arrangement, and also serve 
as centres for studying problems relating to 


Editorial 
Medical Students Form an Organization 


The medical students in a number of -the 
eastern medical colleges have formed a national 
organization to be known as the Canadian Asso- 
ciation of Medical Students and Interns. The 
student bodies now sponsoring this new body 
are the Medical Society of the University of 
Toronto, the Ausculapian Society of Queen’s 
University and the Hippocratie Society of the 
University of Western Ontario. The student 
societies in the other universities have been in- 
vited to participate, but official action has not 
been taken. 


The new C.A.M.S.I. has already embarked 
upon several activities. One of these is the 
setting up of a uniform date for the appoint- 
ment of interns. The present system, or lack of 
it, is not satisfactory to either the prospective 
interns or the hospitals, and greater uniformity 
in date would overcome much of the trouble and 
uncertainty now experienced. 


Another activity under consideration is an 
educational program concerning tuberculosis 
among the students and the interns. The an- 
nual wastage in both the student and the intern 
bodies is lamentably high. The officers of the 
new association feel that much could be done to 
impress upon all concerned the necessity for 
greater precautions in personal contacts, in 
daily habits, in housing, and for more adequate 
time for relaxation. The guidance of outstand- 
ing authorities is being sought in this program. 
No doubt when the different parties get together 





transfusion. What can be done by con- 
centrated effort in this matter is shown in a 
report in the same Journal’ of the Blood 
Transfusion Betterment Association of New 
York City. This Association reports extra- 
ordinary growth in activity, its work having 
tripled in seven years. It would be well for 
each large centre to follow its example. We 
know of one large hospital in Montreal in 
which an exhaustive study of the whole 
question of transfusion and intravenous in- 
jections has been made, but there seems to be 
a need for wider coordination. The giving 
of blood transfusions will inevitably and 
properly increase very rapidly, and the risks 
with which it is hedged about must receive 
more serious consideration. H.E.M. 





2. Ibid., 1938, 110: 1248. 


Comments 


many of the situations complained of will dis- 
appear. The policy of laissez aller has become 
somewhat ingrained, but all, we think, will agree 
that the health of the intern is of great impor- 
tance both to the hospital, to himself and to his 
relations. 

Membership in this new society is open to all 
medical students and interns in Canada. To 
expedite organization, the present officers are 
zoned in the Toronto area, the Chairman being 
Paul F. MeGoey, the Vice-Chairman, D. Harold 
Copp, and the Secretary-Treasurer, Wm. K. 
Kerr. HARVEY AGNEW 


International Academy for Post-graduate 
Medical Work 


On April 23, 1938, an ‘‘ International Academy 
for Post-graduate Medical Work’’ was founded 
in Budapest with Prof. Dr. Borst, Munich, as 
its President. Vice-presidents are: Prof. Dr. 
Arce, Buenos Aires, Prof. Dr. Bastianelli, Rome, 
Prof. Dr. Olivecrona, Stockholm, Colonel Proe- 
tor, London, Prof. Dr. Tiffeneau, Paris. The 
Permanent Bureau is in Berlin and represented 
by Dr. Blome, Prof. Dr. Adam and Dr. Piitz. 
It is the hope of the ‘‘International Academy”’ 
to create an international basis for post-gradu- 
ate medical work by means of international 
courses, international instructors, and students’ 
exchange, exchange-study-trips, information of- 
fices, ete. Further particulars may be obtained 
from Prof. Dr. Adam at the Permanent Bureau, 
Berlin NW 7, Robert Koch-Platz 7. 
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Retrospect 


EUROPEAN TRENDS IN IRRADIATION 
THERAPY* 


By Evetyn Trapp, B.A., M.D., C.M. 


Vancouver 


My tour of Germany began with Berlin and 
the Charité, largely because of Chaoul and his 
new low voltage ‘‘contact therapy’’. The most 
spectacular part of Chaoul’s own work was his 
treatment of lesions after surgical exposure, 
notably cancer of the rectum. During the time 
I spent at his clinie I saw one patient who had 
comparatively recently completed his treatment ; 
his artificial anus had been closed and he main- 
tained that he had returned to a completely 
normal existence, suffering no inconvenience of 
any kind. Another was nearing the end of his 
treatment and seemed to be carrying on without 
any great suffering. Nine had been treated 
altogether; 2 showed no favourable results; 6 
were cured, the observation period varying from 
six months to two years. For other lesions 
treated Chaoul claimed a 93 per cent primary 
healing for skin cancers, 83 per cent for lips, 
and 40 per cent for cancer of the oral cavity. 

Before leaving the so-called contact-therapy 
I should like to mention the Schaffer-Witte 
method for the treatment of cervix cancer. I 
watched this being carried out by Dr. Witte at 
the gynecological clinic of Professor Martius in 
Gottingen. In addition to the usual intracavity 
radium and deep x-ray a series of treatments 
was given with a contact tube inserted in the 
vagina against the parametrium. This method 
had been in use for about two years, and Dr. 
Witte was convinced that primary results were 
definitely improved. 

At the Charité also, in Professor Wagner’s 
clinic, is one of the few supervoltage equipments 
on the Continent. This had been in use since 
1930, first with 400 and later with 600 kilovolts. 
On the whole, German radiologists do not seem 
to feel that better results can be obtained than 
with 200 kilovolts. Holthusen, Holdfelder and 
Voltz all hold this opinion, which is shared in 
other countries by such men as Forsell, of 
Stockholm, Shintz, of Zurich, and Webster, of 
London, 

Holthusen is perhaps the most outstanding of 
the German radiologists; at least he is the best 
known abroad. He speaks excellent English 
and has the advantage of being a physicist of 
note. Years ago he put the measurement of 
depth dosage on a scientific basis, and at present 
and in common with many other research 


* A paper read before the Joint Meeting of .the 
British Columbia and Alberta Divisions of the Canadian 
Association of Radiologists, February, 1938, at Victoria. 


workers is trying to create a firm basis for 
general irradiation pathology. This will give a 
standard for comparing the different methods of 
irradiation therapy, contact and_ telecurie 
therapy. high intensity and protracted and frac- 
tional doses, ultra-hard and ultra-soft waves, 
and will be of inestimable value to radiothera- 
peutics. The exact knowledge of tumour radio- 
sensitivity is dependent on the exact knowledge 
of dosage delivered to a large number of tu- 
mours correlated with their histology, and the 
acquisition of this fundamental knowledge only 
became possible with the acceptance of the 
physical in preference to the biological unit of 
dosage. The unit generally accepted in Europe 
is the Sievert unit dose (1.e., the quantity of 
gamma irradiation received in one hour at a 
distance of 1 em. from a ‘‘point souree’’ con- 
taining 1 mg. of radium element surrounded by 
0.5 mm. of platinum), which is equivalent under 
specified conditions to approximately 8 roent- 
gens, and is considered to be sufficiently accur- 
ate for medical purposes. 

Holdfelder. at Frankfurt, is still working with 
his six 200 KV ‘‘cannons’”’ installed some twelve 
years ago. He long ago evolved ingenious 
methods of tumour localization, and his ‘‘com- 
pression’’ and tangential treatment of breast 
cancers have become bywords in the radiologi- 
eal world. He treats many lesions beside cancer 
—asthma, thyrotoxicosis, tonsillitis, arthritis, 
post-operative pneumonias, and many of the 
chronic inflammatory conditions. Believing that 
he has already learned what can be accomplished 
with the more easily curable cancers, such as 
eancers of the lip, buecal mucosa, breast, uterus 
and tongue, he has now turned his attention to 
the more difficult types such as bronchogenic 
eaneer and cancer of the intestine, and, like 
Holthusen, is approaching the problem from the 
point of view of pathology and physics. Work 
of this sort is continually adding to the scope 
and usefulness of radiotherapy. Holfelder’s 
own clinic is an example of almost superhuman 
efficiency and order; he says, because run on 
Nazi principles. 

Wintz, at Erlangen, in spite of the opposite 
trend elsewhere, still maintains the virtue of 
his ‘‘one time’’ technique. Breast cancers he 
treats as follows; a single massive dose of 
irradiation over each of three fields, including 
the entire ‘‘field of extension’’ of mammary 
cancer, from the ear to the costal margin, and 
from the sternum to the border of the latissimus 
dorsi. Eight days later the tumour is removed 
by diathermy and examined microscopically. If 
malignant the ovaries are irradiated to stop the 
menstrual cyele. The second irradiation follows 
eight to ten weeks after the first, and this con- 
cludes the treatment. Wintz reports a five-year 
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cure rate of 50 per cent in operable and 14 per 
cent in inoperable eases. 

Irradiation of the ovaries is based on the 
theory that the pre-lactation changes in the 
breast at each menstrual period stimulate any 
matignancy in the breast. Wintz has practised 
this as a routine for many years, but its ex- 
pediency was not generally accepted until 
recent experimental work, notably that of 
Lacassagne in Paris, demonstrated that cstrin 
produces hyperplasia of the acini of the breast, 
and corpus luteum causes exclusively duct 
hyperplasia. 

Vienna has always been essentially a surgical 
centre, and still is. It is the only prominent 
place in Europe where early cervix cancer is 
still considered a surgical rather than a radio- 
logical problem. However, radiological treat- 
ment has not been neglected, and since my last 
visit a large new institute had been established 
and was carrying on all the most recent forms 
of x-ray and radium treatment, including tele- 
curietherapy. 


New institutes have also recently been opened 
at Briinn in Czechoslovakia and at Budapest, 
and these, fortunately, were in easy reach of 
Vienna. In addition to these, though some time 
later, I visited a new one in Rome and another 
in Leningrad; all are large and well equipped 
institutes, self-sufficient in staff and services, 
some more luxurious than others, that in Rome 
being the most spectacular in this respect. But 
Italy is the home of white marble, and Mus- 
solini likes his buildings on the grand scale. 
The Masaryk Institute in Briinn was the most 
impressive from the point of view of the 
simplicity of its design, yet no other seemed 
quite so completely equipped or so well coordi- 
nated in its various departments. It was com- 
pleted some four or five years ago, and is unique 
in that it has been self-supporting from its first 
year. The largest of the new institutes was in 
Leningrad. It was carrying on extensive bio- 
logical research as well as the usual clinical 
activities. In the treatment of gastric ulcer they 
claimed consistently good results, as shown by 
x-ray, the rationale of the treatment being the 
effect of the rays on the vegetative nervous 
system. Anna Jugenberg told us they had 
treated some 900 cases in this way. X-radiation 
was administered first locally over an area which 
included stomach, duodenum and celiac gan- 
glion. One ventral and one dorsal field of 10 
by 15 em. from a distance of 30 cm. were used, 
doses of 225 to 250 r being given at intervals 
of 4 to 6 days, twice over each area. Following 
this a spinal field from the 5th to 12th thoracic 
vertebra received 250 r twice in 6 days. The 
series was usually repeated after 5 to 6 months. 

All Europe has satisfied itself on the para- 
mount importance of centralization for the suc- 
cessful handling of the whole cancer problem, 
and more and more institutes are being planned 
and installed in the different countries. 





In Stockholm, as elsewhere, physical measure- 
ment of dosage has replaced the original empiri- 
eal methods, but it is interesting to note that the 
actual treatments have changed very little. A 
high intensity technique, 7.e., 10 mg. needles for 
3.5 to 5 hours, is still used for interstitial work. 

The Stockholm method for the treatment of 
cervix cancer was evolved by Forsell in 1912. 
Since then over 3,000 patients have been treated. 
The only changes in that time have been an 
increase in the quantity and filtration of the 
radium, the addition of deep roentgen therapy, 
and, quite recently, that of telecurietherapy. 
Their results compare favourably with all others, 
and their methods are used widely throughout 
the world, notably at the Marie Curie Hospital 
in London, whose five-year survival rate for the 
treatment of cervix cancer has not been equalled 
elsewhere, Stockholm not excepted. 


Heyman has recently changed his plan of 
treatment for cancer of the uterine body. In- 
stead of the original method of placing a single 
applicator into the cavity of the uterus it is now 
packed full with a large number of cylindrical 
applicators of suitable size, the quantity of 
radium varying from 80 to 200 mg. el. The 
treatment is done at two sittings with a three 
weeks’ interval and a total uterine dose of from 
2,600 to 4,000 mg. el. hours, 10 tubes for 20 
hours being the average single dose. A vaginal 
dose about 2,000 mg. el. hours is also given at 
one sitting. This was formerly combined with 
deep roentgen-therapy. Now bomb irradiation 
is used in preference, Heyman believes with 
definitely improved results, though five-year 
figures are not yet available. He thinks tele- 
eurietherapy to be particularly valuable with 
isolated glandular metastases, especially from 
the ovary and fundus, or with parametrial in- 
volvement, or with spread down the vagina to 
the vulva. 

Coming to Paris and the Foundation Curie, 
the Regaud methods of radium therapy are too 
well known and too widely used throughout the 
world to require much comment. The develop- 
ment of the last few years is telecurietherapy. 
The biggest unit now in use is an eight gram 
bomb, but with the falling price of radium they 
are looking forward to the possibilities of 
larger quantities. 

This is also the home of the so-called ‘‘ Coutard 
technique’’, which has been accepted and used 
throughout the world as the greatest modern 
advance in deep x-ray therapy. It was interest- 
ing to learn that originally the limitations of 
his equipment forced this method on Coutard, 
and that his acute and patient clinical observa- 
tion made its advantages apparent to him. He 
is still using the same equipment with which he 
began his work over twenty years ago, not from 
choice but from necessity. When I was there a 
year ago he was looking forward to the day 
when the Foundation could afford to install a 
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400 KV machine. In the meantime he has joined 
Max Cutler’s new clinic in Chicago. 


I might say that I approached the Curie 
Foundation with trepidation, having been told 
that one would politely but firmly be shown the 
door unless prepared to remain for at least six 
months. My initial appearance was evidently 
on an auspicious day, for I spent several weeks 
watching the work and seeing the patients; even 
the case records were put at my disposal to pore 
over as I wished. 


The meticulous clinical observation of Coutard 
is one of the most impressive features of this 
clinic; he himself examined the patients before 
nearly every treatment. It has brought him to 
the belief that the radiosensitivity of cancer cells 
is of a periodic nature, and further that this 
periodicity is of a rhythmic character and varies 
with the type of cancer. Working on this theory 
he is attempting to irradiate cancers during 
their most sensitive periods and now arranges 
his treatments in series rather than continuously 
as heretofore. He believes this to be a par- 
ticularly valuable procedure in the compara- 
tively radioresistant tumours, for the periods of 
rest make greater dosage possible. The follow- 
ing are the details of a random larynx case 
chosen from the records. 


Days Daily dose Total dose 
1st series 1to8 250 to 750 r 3,300 r 
2nd‘ 23 to 26 200 to 250 rx3 2,600 r 
Sra 43 to 45 200 rx3 1,800 r 





Total dose 7,700r 
Left side (lesion) 4,725r 
Right side ........ 2,973 r 


The largest doses are given at the beginning of 
the series. The total dose for larynx or pharynx 
cases is never more than 8,000 r. Tonsils are 
given up to 9,000 r. 

Coutard has come also to very definite con- 
clusions on pre- and post-operative irradiation 
of breast cancers. These he summarizes as 
follows. 


1. Some cancers of the breast are extremely radio- 
sensitive. They have a tendency to early invasion of 
the lymphatics. They constitute about 15 to 20 per 
cent of all breast cancers. 

2. Others are very highly radioresistant forms with 
a tendency to metastasize through the blood vessels, 
generally late. ; 

3. Between these extremes there are about 60 per 
cent of breast cancers of medium radiosensitivity. 

4. The first type presents bad operative conditions 
and is favourably influenced by radiation. The second 
type belongs to the domain of surgery, if operable. 

5. Radiation preceding operation will reduce the 
chances of dissemination by surgery for the first type; 
post-operative radiation in the second type may main- 
tain the cure by the destruction of the cells which have 
become temporarily radiosensitive following surgical 
intervention. : 

6. In highly radiosensitive tumours a daily dose of 
200 r during 40 to 60 days up to a total dose of 8,000 r 


is adequate. In radioresistant cancers the higher daily 
dose of 400 r to 500 r applied in a series of 2,500 to 
3,000 r in 6 days, in 2 to 3 series, with the same total 
dose of 8,000 r seems sufficient. 


Whether one agrees with all Coutard’s con- 
clusions or not, one must respect opinions that 
have been formed on the basis of 20 years of 
painstaking clinical observation and control. 

On my last visit Brussels clinies were the only 
ones which had attempted anything beyond 
purely empirical methods of radium treatment. 
These had been learned through the trial and 
error of individual experience, and dosage had 
been expressed in milligram element hours or 
millicuries destroyed. Murdoch and Simon, in 
collaboration with Stahel of the university 
physics department, evolved a method of 
measuring the dose received by the tissues in- 
stead of the dose emitted by the radiant source, 
1.e., the amount of energy actually absorbed; 
this was expressed in ergs per em.  Isodose 
curves were made for the different strength 
apparatuses, thus enabling the irradiation plan 
to be first worked out on paper and reducing to 
a minimum the actual handling of radium. In 
using these measurements for interstitial work 
it was found that a tumour of small size could 
be homogeneously irradiated by putting the 
needles only into the surrounding healthy tissue 
instead of into the tumour as heretofore, thus 
obviating the danger of disseminating cancer 
cells by direct traumatization. Later the dose 
was expressed in roentgens instead of in ergs 
per em.; similar methods are now used in all 
the recognized European centres. 


In Manchester this method was still further 
simplified by Ralston Paterson, working in col- 
laboration with Parker, the physicist at the Holt 
Radium Institute. Sievert’s ionization chambers 
were used for measurement, and methods of 
homogeneous irradiation were planned first for 
surface application and single plane implants; 
later, for two plane implants and for cylindrical 
applications. Finally, volume implantation was 
undertaken on this accurate basis. Many 
hundreds of measurements were made before 
the ‘‘Parker-Paterson’’ tables were compiled. 
These have been used routinely by a large staff 
over a period of years, and have been adopted 
in many of the other British centres. Very 
extensive or new types of implants are radio- 
graphed, reconstructed, and measured by means 
of the usual Sievert chambers. If there are any 
points of too low or too high intensity these are 
eliminated by further implants or the with- 
drawal of needles, as may be necessary. In this 
way the same treatments can be carried out by 
a large and changing staff and in other clinics. 
This type of carefully thought-out scientific 
work has made Manchester the most popular 
teaching centre of Great Britain, and many of 
the new centres are directed by men trained in 
the Holt Radium Institute. One important 
and stimulating feature is the daily ‘‘twelve 
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o’clock clinie’’ which is attended by the whole 
staff; here all new patients and all recurrent 
cases are seen and their treatment prescribed. 
In addition to this there is a weekly staff con- 
ference, when individual treatments are brought 
up for discussion and criticism. Relevant 
pathology is discussed, as are also different 
types of treatment as reported in the current 
literature. It is an inspiring clinic to visit and 
to work in. It was my good fortune to fall into 
a vacaney on the staff, and from a practical 
point of view these months were the most profit- 
able period of my two years’ tour. 

Dr. Paterson believes that the spacing of 
dosage is the important thing and not the actual 
intensity. He has deliberately set out to prove 
this contention by treating with intensities in 
the neighbourhood of 100 roentgens per minute. 
Thus the time of the daily treatment is very 
short, 2 to 4 minutes, but the overall-time of a 
series is analogous to that employed by Coutard, 
the total dose varying with the total time of 
treatment. For instance a tumour dose may 
range from 5,000 to 6,000 roentgens over a 
period of from 5 to 6 weeks, to 10,000 roentgens 
in 10 weeks. Much smaller doses are given when 
the treatment is deliberately only palliative; 
2,000 roentgens in four days to 3,000 in 10 days. 


The most interesting and best controlled 
piece of research in London is that of beam 
therapy under Constance Wood. This is being 
carried on with three five-gram bombs, two at 
the Radium Institute, and one at the Royal 
Cancer Hospital, and its object is the develop- 
ment of a scientific system of treatment that 
can be repeated in any radium centre. With 
this idea in view the type of case treated is 
limited to carcinoma of the pharynx, larynx 
and upper air passages. Accurate direction of 
the beam and its measurement in roentgens 
received in the tissues have been achieved by 
means of a directional ecalliper and calculator. 
This information is graphically recorded, show- 
ing the number of roentgens received daily by 
the tumour, glands and skin. At the same time 
a graphic record is made showing the response 
of the tumour, glands, mucous membrane and 
skin to the dose delivered. Their first five-year 
period is nearing completion, and valuable and 
reliable information will shortly be forthcoming. 

Telecurietherapy in Europe holds a somewhat 
analogous position to the supervoltages of 
America. At least the same hope is expressed 
for the possibilities of its future development, 
depending of course on the availability of 
radium. At the present rate of its production 
it will soon be a drug on the market if it cannot 
be used in mass quantities. In this last year 
the Canadian Eldorado Gold Co. has lent the 
National Radium Trust of Great Britain 20 
grams at the charge of 5 per cent per annum of 
the current market price. At present, bombs up 
to 8 grams have been in operation for some 
years, and the telecurie department of the new 
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Radiumhemmet in Stockholm is so constructed 
that quantities up to 100 grams can be safely 
used. Sievert, their physicist says ‘‘There are 
no technical difficulties in designing suitable 
equipments for teleradium treatment, even with 
very large quantities of radium (50 to 100 g.)’’ 

Stockholm is perhaps the most enthusiastic 
exponent of beam therapy. Berven believes 
that he has obtained results in his mouth eases 
which would not have been possible by any other 
means. One does not hear the talk of super- 
voltages that is so common in America. The 
great majority of European therapists feel that 
equally good results can be obtained with volt- 
ages of 200,000. A few equipments with volt- 
ages of from 400,000 to 600,000 have been in- 
stalled, notably in Germany and in Italy, but 
no great enthusiasm was manifested over the 
superiority of the results obtained. A million 
volt equipment was installed at St. Bartholo- 
mew’s in London in 1936. When I was there 
experiments in physical measurements were 
still being earried out. During the last few 
months patients have been treated with the tube 
operating at a voltage of 700,000 and a current 
of 5 milliamperes. No reports are yet available. 

As between the two methods, Lacassagne sums 
up the position very well when he says ‘‘From 
the therapeutic point of view radium could 
completely replace x-ray in the radiotherapy of 
eaneer. From the same point of view x-rays 
eould take a place exclusively in _ telecurie- 
therapy. Practically, even when we take into 
consideration the services which the new ap- 
paratus of roentgentherapy at a short distance 
(contact therapy) may render, the small curie- 
therapy foci in the form of tubes, moulage, 
needles, etc., made for superficial, intracavitary 
or interstitial applications, seem destined to 
endure as long as the radiotherapy of cancer 
itself.’ 

It may be of interest to note some methods of 
treatment used but not generally adopted. 

1. Irradiation of the pituitary to retard its 
effect on growth. This has been carried out on 
a large scale by Voltz, of Munich. He has re- 
ported 1,936 cases, but the results are still not 
definite as regards its value. 


2. The association of x-ray with other physical 
or chemical agents——For years attempts have 
been made to increase radio-sensitivity by such 
means, and a great variety of organic com- 
pounds and many of the elements have been 
tried. Maisin, of Louvain. is a recent exponent 
of this possibility, and with minute doses of 
saccharide of barium has reported the disap- 
pearance of small superficial tumours; and by 
combining this agent with Coutard’s x-ray 
method he appears to be improving on Coutard’s 
results in cancer of the hypopharynx. 

3. Ultra short wireless waves in combination 
with deep x-ray therapy.—Two years’ research 
work on this method has recently been com- 
pleted in Neweastle with very promising results. 
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4. General physiotherapy, such as quartz light, 
diathermy, irrigations, and baths of various 
kinds, used solely to improve the general physi- 
eal condition of the patient. The institute at 
Briinn has its whole basement fitted up for 
treatments of this kind. 

5. Teleroentgentherapy.—For cancer this is 
based on the theory suggested by clinical and 
experimental facts that if there is any resistance 
against cancer it may result from the activities 
of the reticulo-endothelial system, and attempts 
have been made to stimulate this system with 
small doses of x-ray, either by locdl treatments 
or by teleroentgentherapy. This was used some 
twelve years ago both in the United States and 
in Europe, but the method was largely dropped 
and has only lately been revived and is now 
quite widely used in the leukemias and in 
advanced Hodgkin’s disease. ; 

Mallet, of Paris, has recently treated 290 cases 
and reported at the International Cancer Con- 
gress at Brussels a number of successes in ap- 
parently hopeless metastastic cancer. In bone 
metastases, teleroentgentherapy is found prac- 
tically always to recaleify the bones and diminish 
pain. In lung metastases and in esophageal 
cancer remarkable results were claimed. He also 
reported regression in metastases of breast can- 
cer and in advanced cancer of the uterus. By his 
method teleroentgentherapy entailed no modi- 
fication in the irradiated viscera. Neither epila- 
tion nor erythema was observed, the danger lying 
solely in the action on the blood. Weekly blood 
examinations were carried out and when the 
white blood cells dropped below 2,500 and the 
red cells below 2,600,000, a rest of three or four 
weeks was instituted. The treatments were 
spread over periods of from two to six weeks 
with four to five irradiations weekly. His tech- 
nique comprised irradiation of very broad seg- 
ments, or of the whole body. The anticathode 
skin distance was from 1.20 to 3 metres; kilo- 
voltage 180 to 300; filtration 14% to 1 copper; a 
single dose from 25 to 50 roentgens; the total 
dose from 500 to 1,200 roentgens per field and 
per series. This radiologist is of the opinion 
that the mechanism of the action of radiations 
is different from that of ordinary localized treat- 
ments, and presumes that the modifications in 
the tissue in which the neoplastic cell develops 
participate in the disappearance of this cell, 
the seat of the cancerous cell being rendered 
unfit for its growth. Previous irradiation and 
infection play an impeding part in this as in 
other forms of irradiationtherapy. 

Briefly, the high lights of development for 
this period from 1931 are: 


In x-ray therapy.—Protraction and fractioni- 
zation of x-ray dosage, first initiated by Coutard. 
Low-voltage contact therapy of Chaoul. The 
widespread use of isodose charts for the measure- 
ment of tumour dosage, and the acceptance of 
the roentgen as the unit of measurement. The 
increasing use of x-ray therapy in chronic in- 


flammatory conditions. The re-awakening of 
interest in teleroentgentherapy. The growing 
tendency to separate the work of the radio- 
diagnostician from that of the radio-therapist. 

In radium therapy.—The rapidly increasing 
use of large quantities of radium, i.e., telecurie- 
therapy. A trend toward surface in preference 
to interstitial radium treatments, because of the 
necessary tissue traumatization of the latter 
type. 

A trend away from the clinical use of radon; 
few new plants are being installed. Manchester 
still uses the output of its original emanation 
plant. Paris and Brussels have confined its use 
largely to animal experimentation; the reasons 
given being: traumatization of tissues, as with 
interstitial element needles, and the fact that a 
foreign body must often be left permanently in 
the tissues. Also the initial high intensity with 
the rapid falling off of dosage is thought by 
many to be a disadvantage. 

The replacement of the first empirical methods 
of radium dosage by accurate physical measure- 
ments by means of ionization chambers. This 
has made it possible to measure the dose received 
by the tumour rather than that given by the 
source of irradiation; and to arrange the tubes 
so that a uniform dose can be given. This to- 
gether with the widespread acceptance of the 
roentgen as the unit of radium as well as of 
x-ray dosage has put the measurement of both 
these therapeutic agents on a truly scientific 
basis. 

In general.—Improved methods of tumour 
localization by means of radiography and clini- 
cal measurements and variously designed charts, 
such as Holdfelder’s atlas of cross-sections of 
the trunk. 

The attack on the problem of intractable pain. 
In Great Britain, research grants are provided 
specifically for this purpose. Rowbotham and 
Todd, of Manchester, have been able to demon- 
strate some very gratifying results with alcohol 
injection of nerve ganglia and resection of nerve 
trunks, in both mouth and pelvie cases. This 
goes hand in hand with the increasing tendency 
to treat the patient as well as the disease, par- 
ticular attention being paid to the blood picture 
and to the diet. In earlier days the tendency 
was to concentrate on the cancer alone and its 
reaction to treatment. 

The establishment of clinical research on a 
solid foundation. 


Increased cooperation between surgeons and 
radiologists, a direct result of centralization. 
Efforts made to comply with the international 
recommendations for the protection of x-ray 
and radium workers. 


Centralization for therapy by the establish- 
ment of self-contained units, either as a part 
of a general hospital or, when finances permit 
and population justifies, a separate institute. 
This latter is universally considered to be the 
ideal. These institutes have complete facilities 
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for the diagnosis and treatment of cancer, in- 
cluding surgical as well as radiological treat- 
ment. They have, in addition to the usual 
ancillary services of a hospital, their own patho- 
logical and physics departments, and provision 
for research work. This of course varies greatly 
from one institute to another; some are limited 
to clinical research alone. All have follow-up 
systems and make a point of accurate statisti- 
cal records. 

Irradiation therapy is in an inspiring stage 
of development; its early beginnings date back 
nearly forty vears; enough time has elapsed to 
judge the factors of enduring value; the useless 
has been discarded. We know definitely that 
a large percentage of early cancers can be cured 
if treated adequately, and we know from ex- 
perience what adequate treatment is. There are 
still certain groups we cannot touch, but if 
progress continues, as it undoubtedly will, these 
problems must also be solved. 

There are of course divergences of opinion on 
methods of treatment; the intensity argument 
still continues for both x-ray and radium. For 
example, Regaud, of Paris, and Murdoch, of 
Brussels, both believe that the intensity of inter- 
stitial and surface radium treatments should be 
low, the treatment period extending over a 
period of days; while Berven, of Stockholm, 
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NUTRITIONAL REQUIREMENTS OF THE 
MOTHER DURING LACTATION* 


By I. M. Rasinow!tTcH 
Montreal 
V. 


Premature births and still-births are common 
amongst undernourished women. When fetuses 
of such women do reach maturity and are born 
alive they are usually underweight and many 
die within the first ten days of life. Amongst 
those which survive for longer periods of time, 
the chances of living long, unless they are arti- 
ficially fed, are greatly reduced because of the 
diminished capacity of the undernourished 
mother to produce milk. Food is, of course, 
not the only factor which governs the physical 
fitness and survival of the new-born infant; 
heredity plays its part—the capacity to grow is 
inherent in protoplasm independent of food 
supply. However, as Todd’ aptly put it, the 


* This is the fifth in the series of articles on Diet 
and Nutrition, prepared under the auspices of the 
Association’s Committee on Nutrition. The previous 






articles can be found in the Journal, 1938, 38: 277, 387, 
491 and 586. 
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maintains that high-intensity treatment lasting 
for a few hours is equally efficacious and much 
more practical. All have excellent results to 
show. One must therefore conclude that the 
important matter is to treat the lesion with the 
optimum dose for the time of irradiation and for 
the type of cancer under consideration. For 
extensive lesions one has the impression that low 
intensity is the method of choice. 
Supervoltages and telecurietherapy seem to be 
the research problems of the future. America, 
with her great financial resources, has taken to 
herself the supervoltage problem. Centres in 
other countries have visualized the possibilities 
of treatment with radium in vast quantities, 
even from 50 to 100 grams, but up to the pres- 
ent radium has been too searce and too costly 
for this interesting research problem in tele- 
curietherapy to be undertaken. Canada is now 
taking first place in the production of radium. 
The ores in the Great Bear Lake region are the 
richest so far discovered in the world, and their 
supply is apparently inexhaustible. This fact 


foreshadows enormous reserves of radium. It 
would therefore seem natural, and highly de- 
sirable, for Canada to take advantage of her 
good fortune and demonstrate to the world the 
effect of radium en masse in the treatment of 
cancer. 





Articles 


adult physical pattern is the outcome of growth, 
along lines determined by heredity but en- 
hanced, dwarfed, warped or mutilated in its 
expression by the influence of environment in 
the adventures of life. One of these influences 
is food supply. 

The possible effects of diminished capacity to 
produce milk upon the nutrition of the infant 
are suggested from the relationship between the 
protein contents of milk of different species and 
the average time it takes for these species to 
double their birth weights.?, Thus: 


Protein content Number of days 
of milk required to 
Species percentage double birth weight 
ARIUPIBU sos Jo «050-4: ats teu LM vsetaeundweas 180 
SEE dn <akexneeses MP: 49nek ewes 60 
EE ied cache gus ues Ge cusane waeeass 47 
PE We ewadk seas hehe > ere pee ee 19 
DE jikeha ares wametete Re acbubieassernn 18 
BD, aa wuaen edness Ge. <takshonsee'en 10 
FOE sidcnvcksussvas. Be S005 00tb eee es 8 


eee eeeee eee eee ewe PstI «eee eeereereeee 


eevee eeee eee LEE «ce ereeeseeeeses 


The metabolism of lactation is not entirely a 
post-natal phenomenon ; the preparation for this 
function begins practically with the onset of 
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pregnaney but, as will be seen later, is much 
more active during the latter months. Some 
idea of the necessary preparation is suggested 
from a comparison of the chemical composition 
of the mother with the chemical composition of 
her new-born infant. A full term infant, weigh- 
ing about 8 pounds, contains about 60 grams of 
nitrogen only; yet, by the time the pregnancy 
has reached full term the body of a pregnant 
woman acquires about 500 grams of nitrogen 
in excess of that present prior to the occurrence 
of the pregnancy, that is, about 800 per cent 
more than that which can be accounted for by 
the nitrogen content of the fetus. In the ease 
of calcium the excess is about 50 per cent, and 
that of phosphorus is 300 to 400 per cent more 
than ean be accounted for by the fetus.* The 
inerease of weight alone suggests an appreciable 
storage of food materials.* Some of this excess 
ean be accounted for by the amniotic fluid and 
the placenta. An appreciable portion is to be 
found in the increase of the uterine musculature. 
A part is necessary to counterbalance the 
marked loss which occurs immediately after 
birth and here we observe a somewhat similar 
behaviour of mother and infant. Prior to its 
birth the infant stores an excess of iron because 
of the marked destruction of blood which occurs 
within the first ten days or two weeks of life. 
Because of the poor calcium content of human 
milk the infant also stores large amounts of 
this element prior to its birth. . The mother 
stores food materials for somewhat similar 
reasons. Nitrogen isan example. The retention 
of this element is particularly marked during 
the last few weeks of pregnancy, ranging from 
1.4 grams a day in primipare to over 5 grams 
a day in multipare.* The storage counter- 
balanees to a very appreciable extent the loss 
of nitrogen which takes place immediately after 
the birth of the child and which continues 
until about the end of the third week on account 
of the regressive changes. This daily loss of 
nitrogen may amount to as much as 4 grams or 
more.® All of these factors, however, do not 
account entirely for the storage of nutrient 
materials in the maternal organism during preg- 
naney. An appreciable part is to be found in 
the enlargement of the breasts in their prepara- 
tion for the production of milk. 

A facet of practical importance is that nutri- 
tional disturbances which occur as a result of 
inadequate storage of food in the maternal 
organism during the intra-uterine life of the 
child are very difficult to counteract after birth, 
in spite of very careful feeding. For example, 
a child whose mother suffered from osteomalacia 
during the pregnancy is likely to develop rickets, 


* By full term, a woman weighs about 30 pounds 
more than before the pregnancy. The child accounts 
for 7 or 8 pounds. The placenta, etc., account for 
another 7 or 8 pounds. During pregnancy, therefore, 
the maternal organism, per se, acquires about 15 pounds 
of weight. 


regardless of the satisfactory diet of the mother 
during lactation and use of supplementary diet 
for the child which contains all of the essential 
food elements. 

The above examples were cited to emphasize 
the fact that a consideration of the nutritional 
requirements during lactation is incomplete 
without consideration also of the requirements 
during the preparation for lactation and the 
development of the fetus. Yet, according to the 
Children’s Bureau, the nine months before a 
baby is born are ‘‘the most neglected period of 
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its existence’’. 


Assuming conditions are normal for both 
mother and child at the end of the period of 
gestation, deficiencies may still oceur and thus 
not only affect the nutrition of the mother but 
indirectly also that of the child. A guinea pig 
runs about and nibbles green leaves soon after 
it is born. Like other mammals, however, the 
new-born human infant is helpless and must 
obtain its entire food supply from its mother. 
It does not have to be taught the principles of 
hydrostaties to do so; but knowing how to feed 
and obtaining the proper nutrient materials, 
qualitatively and quantitatively, are not syn- 
onymous, 

The nutritional requirements of a woman 
during lactation have materially changed in the 
last few centuries. In the 16th century, a 
mother did not wean her child until it had all 
of its teeth. This, as the writer has observed, 
is still a practice amongst some Eskimos in 
Canada’s Eastern Arctic. Today, amongst 
civilized peoples, the child is generally weaned 
before it is one year old. This practice is com- 
patible with the health of the child, because of 
the advances made in the science of infant 
feeding. Human milk is, however, not as yet 
entirely reproducible. It is, therefore, neces- 
sary to know the conditions under which the 
child may receive an adequate supply of milk 
without impairing the health of the mother. 


The production of milk does not, per se, de- 
mand a great expenditure of energy. The re- 
arrangement of food of the maternal organism 
for the preparation of milk depends upon hydro- 
lytie changes (cleavage and synthesis) which 
involve hardly any thermal reactions. The 
secretion of the milk, like secretion by the kid- 
neys, has also little influence upon the total 
energy exchange of the body. The additional 
food necessary for the maternal organism for 
the production and secretion of milk is there- 
fore negligible. The chief consideration during 
lactation is, as will be noted, the loss of the 
food materials in the milk and storage of a 
certain amount of food which cannot be ae- 
counted for entirely by the chemical composition 
of the milk. 

Human milk contains about 1.5 per cent of 
protein, 3.5 per cent of fat, and about 7.0 per 
cent of carbohydrates. One litre of such milk, 
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therefore, has a food value of over 600 calories 
and a litre of milk is, approximately, the daily 
requirement of the child during the latter 
months of breast-feeding. Milk production can 
be forced in animals and man is no exception. 
Amounts as high as 1,521 and 1,758 ecubie centi- 
metres have been observed with energy values 
of 1,269 and 1,096 calories respectively.’ A fact 
of practical importance in these observations is 
that production of milk can be forced by a 
proper food supply. Equally important, how- 
ever, is also the fact that the drain upon the 
maternal organism may be quite appreciable. 
For example, since human milk contains about 
0.03 per cent of calcium, these subjects lost be- 
tween 0.45 and 0.52 grams of caleium per day. 
Human milk, it was noted, contains about 1.5 
per cent protein. The protein losses in these 
cases were, therefore, about 25 grams a day. 

As a guide to the nutritional requirements of 
the mother during lactation, the following are, 
briefly, the more important facts. 

1. Milk is a true secretion; it is the product 
of the cellular structure of alveoli of the mam- 
mary gland. As stated, its production requires 
little energy and, like the kidney, its secretion 
does not involve an appreciable expenditure of 
energy. However, the food requirements of the 
mother are not to be judged entirely by the food 
value of the milk; proper production of milk is 
accomplished only by simultaneous storage of 
similar food materials in the maternal organism. 
Without such storage either the amount of milk 
is reduced or the mother loses weight. 

2. The food requirements are not uniform 
during the entire period of lactation. When 
one week old a child may consume about 15 
ounces of milk during 24 hours; whereas three 
weeks later it may consume twice this amount. 
Milk production tends to reach its peak between 
the 25th and 30th week. This is shown in the 
weekly consumption of caleium by the nursing 
infant (Rose*). Thus: 


Age of Weekly consumption 
infant <etetite’ of calcwm (grams) 
Do. codbnadesietehtane ken 1.9 to 2.2 
De “(uubiguvdwesadeswalss 2.5 to 2.7 
Di: dunes danbwcksessode 2.7 to 3.0 


Failure to recognize these changes in milk pro- 
duction and, therefore, the changes in the 
nutritional requirements of the mother may 
account to quite an extent for losses of weight 
of the maternal organism at these periods. 

3. The ealoric needs of the mother are met 
with by allowing, in addition to the mother’s 
own needs, approximately 60 calories per day 
for each pound of the infant’s body weight 


* The calcium content of human milk ranges within 
very narrow limits. The total grams of calcium, there- 
fore, afford a reliable indication of the volume of milk 
consumed. 


during the first three months; about 50 calories 
during the second three months and about 40 
during the third. These are liberal values, since 
very few children are now entirely breast-fed. 
A number of means of conserving calories were 
outlined briefly in the first of this series of 
articles.® 

4. An adequate supply of protein is assured 
by supplying about 2 calories in the form of 
protein for each protein calorie present in the 
milk. The protein should, however, have the 
highest possible biological (protein-sparing) 
value and, therefore, should be in the form of 
milk, eggs, fish and meat. Although liberal 
servings of bread and other cereals are desirable 
as sources of energy, no reliance should be placed 
upon these food materials as sources of protein 
because of their relatively low biological value. 

5. A deficiency of calcium during lactation is 
more likely to occur than of any other of the 
food elements.* A minimum of one quart of 
milk a day, supplemented by an average portion 
of cheese once or twice a week, combined with 
eggs and green vegetables will, however, ensure 
an adequate calcium intake. Cod liver oil is an 
additional safeguard since it enhances the 
utilization of calcium (and phosphorus). 

6. It appears that the bovine organism may 
be capable of synthesizing vitamin C. There is, 
however, no evidence that the human being can 
do so. A liberal serving of fresh citrous fruits 
twice a day or, if necessary, canned tomatoes 
protects against this deficiency. The modern 
methods of canning do not destroy this vitamin. 

7. A liberal serving of vegetables twice a day 
is desirable. Half of it should be raw. 

8. With the above liberal amounts of milk, 
meat, eggs, fruits and vegetables, no special 
precautions are necessary to meet the require- 
ments with respect to all of the other vitamins. 
The total mineral requirements will also be met 
satisfactorily. 

9. The total daily intake of fluids should be 
no less than two quarts; more is desirable. Such 
amounts tend to increase the volume of milk. 
As stated, although the chemical composition of 
milk differs in different species it is fixed within 
narrow limits in each species. No increase of 
calcium in the diet, for example, can appreci- 
ably increase the percentage of calcium in the 
milk. Since human milk is poor in calcium an 
adequate supply for the child is, therefore, 
obtainable only by increasing the volume of the 
milk. 

10. Lactating women tend to become anemic, 
not only because of a deficiency of iron in the 
diet but because of impairment of the mechan- 
ism of utilization of this mineral due to the 


* This was strikingly shown in dairy cows; when 
bred to a high producing capacity (20 to 27 pounds per 
day) calcium equilibrium could not be maintained by 
diet and adequate sunlight alone; additional quantities 
of anti-rachitic vitamins were required (Hart, E. B., 
et al.: 


J. Biol. Chem., 1926, 67: 371). 
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tendency towards defective production of gastric 
secretion during pregnancy. Large amounts of 
iron tend to counteract this tendeney and are 
assured by the above-mentioned liberal use of 
eggs, green vegetables, ete. A fact also of 
practical importance is that prevention of iron 
deficiency is dependent not only upon the 
amount of iron in the food but also upon the 
form in which the iron is supplied. Judging 
from the rate at which hemoglobin is produced, 
the combination of bread and eggs or bread and 
meat—particularly liver and chicken gizzard— 
appear to be the most satisfactory. Utilization 
of iron is also influenced to some extent by the 
calcium content of the diet. An adequate intake 
of calcium, therefore, serves another purpose. 
11. Finally—and it cannot be emphasized too 
often—a consideration of the nutritional re- 


quirements during lactation is incomplete with- 
out a consideration also of the nutritional re- 
quirements during the period of the prepara- 
tion for lactation; the proper time to prevent 
deficiencies is not after the child is born, but 
soon after the onset of pregnancy. 
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Medical Economics 


MEDICAL ECONOMICS 
By J. A. Hannay, B.A., M.D. 


Chief Medical Officer, 
Associated Medical Services, Inc. 


Toronto 


Medical economies has always been of peculiar 
interest to both the public and the profession. 
The generosity of the physician which has been 
so much admired by the public has led to a 
state of confusion—to the public, in that the 
service which they get from the profession has 
always been considered in the form of a neces- 
sary evil, falling in most uncertain times and 
places and out of which developed a relation- 
ship making it easy for the former to leave the 
‘‘Doctor’s bill’’ last to be paid and at the same 
time making it difficult for the physician to 
insist on prompt payment, thus frequently leav- 
ing him in serious financial embarrassment. 

The lack of appreciation in this regard has 
led in most European countries to the institu- 
tion of state-controlled medicine, which in most 
instances was formulated upon straight eco- 
nomics without due consideration of the needs 
for good service. This has resulted in years of 
turmoil, dissatisfaction and quarrelling. In 
Great Britain this period lasted from 1912 to 
1926 and has not yet entirely passed. Recent 
events have demonstrated that the cooperative 
spirit is more in evidence. 

Until recently the profession in Canada has 
continued this attitude of critical indifference, 
with unsatisfactory results. It is the profes- 
sion’s duty to be constructive and helpful in 
matters so vital to their own welfare. If we 
continue to put the telescope to our blind eye 
in regard to our own peculiar problems we can 
most certainly expect that the public will take 
us by the forelock and force us into considera- 


tion of the problem and perhaps, twenty years 
hence, as they have found in England, we will 
find that our lot has improved despite our own 
obstinacy. How much better that lot will be if 
the profession will do the leading. The archi- 
tect must know before the house will be what 
the builder wishes. If the medical men leave 
the building to others they may well fear state- 
controlled medicine. If they themselves will 
evolve ‘‘health insurance’’ they can look for- 
ward to a system which will be of equal pride 
and value as their endeavours along scientific 
lines. 

Realizing these facts, the Ontario Medical As- 
sociation has given financial and moral support 
to Associated Medical Services, Incorporated. 
The fine cooperation of the Toronto Academy 
of Medicine with the Ontario Civil Service 
Association has done much to facilitate the 
establishment and progress of Associated Medi- 
eal Services. 

In arriving at a basis of service and its cost, 
we have considered it best to set out the services 
required by an individual in one year* and set 
over against it the cost on the basis of the mini- 
mum schedule of fees as set forth by the tariff 





of the Ontario Medical Association. This ap- 
pears as follows: 
Home calls—1 per person per year.......... $3.00 each 
Office calls—1.5 per person per year at $2.00 3.00 ‘é 
Surgical operations—0.08 per person per year 

CN ah aweneeekssennnnssadincainsas 4.00 <‘ 
Consultations and specialist cost per person 

WF FONE ia oi weave Seed ee Wed eccaies 4.00 ‘¢ 
X-ray and laboratory work................ 16. *¢ 
Hospitalization—1.3 days at $3.50......... 4.50 ‘ 
Nursing—0.05 days at $5.00 per day........ 2.50 <* 
AMMA ATION oon ccc ccc ccncccesccece 2.00 

TO side eek Us ik ib ida ees T Nc Rhed $24.00 


* The figures for service are the result of wide study 
and research over a period of four years and are drawn 
from sources too numerous to list. 
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These services cover obstetrical and surgical 
attention under controlled conditions, and the 
cost totals $24.00 per person per year in the 
individual situation. Because of the reduced 
incidence of service required in the family situa- 
tion the cost drops 25c. for each dependent to 
a minimum of $1.00 per person. In the average 
family of four this costs $6.50 per month, or 
5 12/32¢. per day per person. This is less than 
is spent annually by such average family on 
smokes, cosmetics or other luxuries. 

On April 9, 1937, Associated Medical Services 
secured a non-profit, non-share charter from the 
Ontario Government. On June 1, 1937, we 
opened our offices for subseribers in space 
granted by the Ontario Government at No. 11 
Queen’s Park, Toronto. 

The following table gives a statistical sum- 
mary of our growth and progress. 


obligations to the full but we have accumulated 
a reserve of 105 per cent of the total cost of 
those obligations. After all advance payments 
are deducted we have over $3,000 left for re- 
serve. It must however be borne in mind that 
there are certain factors, such as obstetrics, 
which have not become fully apparent. There 
are no doubt others that experience will dis- 
close which will alter this ratio to some extent. 
It is fairly obvious, however, that 105 per cent 
is ample to care for these. 

A start has been made on the evolution of an 
equitable method of medical economies with a 
method of control in which the needs of all 
parties is given due consideration. A good 
house is never built from the roof down. We 
must build from the ground up, slowly, surely 
and steadily. Experience must always take pre- 
cedence over expediency. 


BUSINESS SUMMARY 








1 2 8 4 5 6 7 
No. of Increase Administration Monthly Total reserve Medical Reserve 

Date subscribers per month cost rate imcome collected accounts paid in bank 
1937 percentage 
June 30 ..... 85 67 $ 157 
ee 147 62 57 276 
Aug. 30 ..... 210 63 65 388 $ 74 $ 74 
Sept. 30 ..... 281 71 72 518 185 $ 12 173 
Ook. Bh ssnnes 419 138 58 775 682 100 339 
Nov. 30 2.00 629 210 44 1,163 1,214 163 1,050 
a: See 733 103 41 1,357 2,058 336 1,222* 
1938 
OU OR sacixs 929 196 36 1,700 3,181 782 1,898 
i ee 1,119 190 34 2,060 4,431 1,337 2,593 
March 31 .... 1,352 243 30 2,500 6,064 2,095 3,469 
es 1,560 208 30 2,885 7,794 3,100 4,194 


Column 6 represents 90 per cent of third and subsequent premiums paid in advance and included in 
column 5, Advance payments at April 30th were $800, leaving a net reserve of $2,300 after allowing for the 


April accounts which are outstanding. 


* During the month of April it was found necessary to utilize $500 of the free reserve as of December 31, 


1937, for administrative expense. 


In considering this summary there are two 
facts which should be borne in mind. First, 
June, July and August are the holiday season, 
and therefore difficult months in which to carry 
on business of any type. This holiday slump 
is again apparent in December. The second 
point is in relation to the incidence of illness. 
During the month of July there is an average 
of 6.1 per cent of the population under medical 
eare. This rises progressively to 11.5 per cent 
during the months of January and February. 
It falls to 9.4 per cent in March and drops pro- 
gressively to its low of 6.1 per cent again in 
July. Associated Medical Services has passed 
through the period of the heaviest incidence of 
illness in the year. Not only have we met our 


From this beginning the profession in Canada 
ean build a system of medical economics which 
will not only improve their financial lot but will 
afford us the opportunity of cleaning our 
dwelling which is generally recognized as being 
long past due. This is our problem. Let us 
meet it. Our own inertia and fear are our 
greatest obstacles. 
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Hospital Service Department Notes 


Educational Films 


Enquiries are made at frequent intervals con- 
cerning the availability of educational films in 
Canada. In an effort to ascertain the extent to 
which films are available, the Department of 
Hospital Service of the Canadian Medieal As- 
sociation has made enquiry from various sources, 
and a summary of the information received may 
be obtained upon application. 

It would appear that some of the voluntary 
health and other associations in Canada have a 
number of films available. For instance, such 
may be obtained from the Canadian Tuberculosis 
Association, the Health League of Canada, and 
the Ontario Safety League. Certain commercial 
organizations in Canada have films on various 
subjects. These firms include Mead Johnson & 
Company, of Belleville, the Metropolitan Life 
Insurance Co., Ottawa; and the Winthrop 
Chemical Co.. of Montreal. The Department of 
Agriculture at Ottawa has certain films on milk. 
The Province of British Columbia has a film 
on venereal disease, and one on tuberculosis. 
The Saskatchewan Provincial Government has 
a film on cancer, and the Anti-Tuberculosis 


League one on sanatorium eare. Quebec has a 


number of films. The Eastman Kodak Company 
has a number of films that may be purchased, 
and the Associated Screen News; Ltd., Toronto, 
has health films for rent. In addition a great 
many films of United States origin are available. 
These are issued by the American Society for 
the Control of Cancer; the Rockefeller Founda- 
tion; the American College of Surgeons (35 mm. 
‘‘Good Hospital Care’’, with sound, available 
through the Department of Hospital Service 
of the Canadian Medical Association); the 
British Film Institute. 4 Great Russell St., 
London; American Dental Association; Ameri- 
ean Social Hygiene Association, and a number 
of commercial houses, such as, Eli Lilly Com- 
pany ; Belgard & Spero; Libby, MeNeill & Libby, 
and other organizations. Catalogues of films are 
issued by the American College of Surgeons, 
and by the Bell & Howell Company, of Chicago. 
Most of these films are 16 mm. and silent, al- 
though some are with sound, and a number are 
available in 35 mm. size. 

The problem of duty, when films are im- 
ported from the United States, has not been 
satisfactorily settled as yet. Item 696a was in- 
serted in the Canadian Tariff, to implement the 
provisions of an International Convention 
signed at Geneva by a great many countries of 
the world, with a view to facilitating the inter- 
national circulation of films of an educational 
character. This item provides free entry, when 


All communications intended for the Department 
of Hospital Service of the Canadian Medical 
Association should be addressed to Dr. Harvey Agnew, 
184 College Street, Toronto. 


the films are accompanied by a certificate of the 
government or an official of the government, 
recognized for that purpose, of the country in 
which the film is produced as to its educational 
character. Unfortunately, so far, the United 
States, which is the source of a large number 
of desirable educational films, although a signa- 
tory to the International Convention, has not 
yet set up machinery to certify films to be ex- 
ported from that country. Until such time as 
the United States takes this necessary step, 
American films cannot be imported into Canada 
free of duty. England and other countries of 
the British Empire have set up this machinery. 
Except when permitted under Item 696a, 16 
mm. positive moving-picture films come in under 
Item. 463, which is free under the British Pref- 
erence schedule, 20 per cent under the Most 
Favoured Nations and Intermediate Schedules, 
and 25 per cent under the General Schedule and 
the French Treaty. In addition, there would 
be the usual excise taxes, and the sales tax 
unless brought in by a public hospital. It is 
understood that rebates of the duty may be 
arranged upon the return of the films. In view 
of the importation difficulties the use of films 
which must be imported directly from the 
United States cannot be recommended until 
such time as the entry of such films under Item 
696a can be arranged. 


Medsical Societies 


"Montreal Medico-Chirurgical Society 


The annual meeting of this Society was held 
on May 20th, when the reports of work for the 
year were presented. The address of the retir- 
ing President, Dr. D. S. Lewis, commented on 
the large attendance at the meetings throughout 
the year, and particularly on the success of the 
three day convention held in the fall. The Pro- 
gram Committee plans to make certain innova- 
tions for next session’s work. Dr. Lewis then 
turned to the history of the Society and pre- 
sented many interesting details regarding its 
development. He had been informed that it 
was originally a French organization, but the 
reeords did not support that statement. The 
minute books are nearly all intact and provide 
records of great value. The Society was founded 
on September 23, 1843, when a group of doctors 
met at Dr. James Crawford’s house at 28 Little 
St. James Street. Its association with McGill 
University was then and always has been very 
close. Of the 41 original members 13 were on 
the teaching staff of the medical faculty, and 
the period of unsettlement in medical education 
in- Montreal during the early ’fifties was re- 
flected in the fact that the Society suspended 
operations for some years at that time.- It was 
revived in 1865 by the efforts of Drs. Hingston 
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and Palmer Howard, and a bilingual Society 
was formed, the minutes being kept in French 
and English. But after five months’ existence 
it again lapsed and was started once more in 
1870, Drs. Hingston and Howard again being 
the active figures. Dr. T. A. Roddick was secre- 
tary and his minutes were a matter for pride. 

Dr. Lewis then turned to that apparently un- 
fruitful aspect of the Society, its finances, and 
with great skill drew from it extremely interest- 
ing and valuable information. He made the 
significant point that general practitioner’s fees, 
according to the tariffs recorded in the minute 
books, have not altered to any great extent, 
whilst the specialists have had ‘‘much greater 
success in educating the public.’’ Then he gave 
instances of expenditure in the Society which 
were of more local interest. Expenditures had 
gone up in recent years because the Society had 
very greatly developed its activities, but it was 
still able to lay aside something each year. 

It is to be regretted that Dr. Lewis’ entire 
address cannot be given here.* It is of neces- 
sity largely concerned with domestic details of 
the Society, but it is to be commended as an 
excellent instance of wise comparison with the 
past, using it as both a guide and an inspiration. 





The Montreal Physiological Society 


ON THE DISTRIBUTION AND RATE OF DISAP- 
PEARANCE OF INJECTED HISTAMINE IN NORMAL 
AND ADRENALECTOMIzD Rats.—Bram Rose and 
J.S.L. Browne. (From the McGill University 
Clinic, Royal Victoria Hospital; abstract of 
paper read on March 21, 1938). 


Histamine hydrochloride was injected intra- 
venously into adult etherized female rats of 
the ‘‘hooded’’ strain. At varying time inter- 
vals, the animals were again etherized, the 
blood and tissues removed and their histamine 
content determined, in the blood by the Code 
modification of the method of Barsoum and 
Gaddum, and in the tissues by the method of 
Best and McHenry. Assays were done on the 
atropinized guinea-pig ileum, and some of the 
values for tissues were checked using the blood 
pressure method in the atropinized cat under 
ether. 

A dose of 0.04 mg. histamine hydrochloride 
per gram of body weight was chosen since this 
was in general well tolerated by the adrenal- 
ectomized group which was maintained on 0.9 
per cent NaCl. 

In both normal and adrenalectomized animals 
the histamine disappears at a very rapid rate 
from the blood, even at the end of 15 minutes 
the distribution is markedly in favour of the 
tissues. Of the tissues studied the kidney 
shows the highest concentration. At the end 
of fifteen minutes only a small fraction of the 


*It is published in full in the Bulletin of the 
Montreal Medico-Chirurgical Society. 


histamine injected can be recovered in the 
tissues studied. In the normal animals the 
rate of disappearance of histamine is greatest 
in the kidney; and the concentration has fallen 
to normal levels in lung, liver and glands at the 
end of two hours. After adrenalectomy the 
rate of disappearance from both blood and 
tissues is very much slower. The mechanism 
of destruction of histamine seems to be im- 
paired after adrenalectomy. 


Diasetic Coma.—I. M. Rabinowitch. 
stract of paper read on March 21, 1938). 


By making use of the combined physiological 
properties of unmodified insulin and protamine 
zine insulin it was shown that protamine zine 
insulin is not only not contraindicated in the 
treatment of diabetic coma, but is the ideal 
method of treatment. With one simultaneous 
injection of unmodified insulin intravenously, 
unmodified insulin subeutaneously and prota- 
mine zine insulin subeutaneously, the dose 
depending upon the severity of the coma, the 
blood sugars are rapidly reduced to the normal 
level, glycosuria and ketonuria disappear, and 
the blood sugar is kept normal from 24 to 60 
or more hours, in spite of hourly administra- 
tion of carbohydrates ranging between 300 and 
1000 or more grams during 24 hours. The 
rapid improvement of the clinical picture cor- 
responds to the laboratory data. The possible 
uses of this procedure in physiological experi- 
ments with respect to carbohydrate and fat 
metabolism were briefly discussed. 


(Ab- 


THE DETERMINATION OF VITAMIN C IN URINE. 
—Kenneth Evelyn, Helga Tait Malloy, and 


Charles Rosen. (Abstract of paper read on 
March 21, 1938). 


The excretion of ascorbic acid in the urine 
of normal individuals was studied with the 
photoelectric method of Rosen and Evelyn 
(Trans. Roy. Soc. Can., 1937). It was found that 
the values obtained by visual titration with 2.6 
dichlorophenolindophenol were from 2 to more 
than 10 times too high in some urines, because 
the visual method failed to differentiate be- 
tween ascorbic acid and other substances which 
reduce the indicator at a slightly lower rate. 
Many normal persons excreted only 1 to 4 mg. 
of true ascorbic acid per 24 hours, although 
values of the order of 10 to 20 mg. were ob- 
tained by titration. At high levels of excretion 
however, the discrepancy between the results 
of the two methods became negligible. No 
advantage was gained by purifying the urine 
by the mercuric acetate procedure of Emmerie 
and van Eekelen, because in the majority of 
cases a study of the reaction velocity curves 
showed that the filtrates obtained by this 
method were almost as badly contaminated 
with interfering substances as the original 
urine. This is apparently due to the fact that 
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the mercuric acetate removes some of the inter- 
fering substances, while the treatment with 
hydrogen sulphide produces others by reduc- 
tion of substances which were present in the 
original urine in the oxidized state. 


ADAPTATION ENERGy.—Hans Selye. (From 
the Department of Anatomy, Histology and 
Embryology, McGill University; abstract of 
paper read on April 25, 1938). 


Animal experiments show that continuous 
exposure to a constant damaging stimulus 
(cold, excessive muscular exercise, drugs, etc.) 
elicits a characteristic three stage reaction. 
During the first stage, the animals are obvious- 
ly damaged but after two or three days their 
condition improves in spite of continued treat- 
ment with the damaging agent. After a longer 
period of such treatment the animals lose their 
acquired adaptation and their condition turns 
for the worse. This response which is indepen- 
dent of the damaging agent used, and appears 
to be the somatic expression of adaptation as 
such, has been termed ‘‘the general adaptation 
syndrome”’ and its three stages: (1) the stage 
of the ‘‘alarm reaction’’; (2) the stage of 
resistance; and (3) the stage of exhaustion. 

The fasting blood sugar which, following a 
short initial rise, decreases to hypoglycemic 
levels during the alarm reaction, increases 
above normal during the stage of resistance 
and shows a second fall to convulsive levels 
during the stage of exhaustion. The blood 
chlorides and blood volume curves roughly 
parallel the blood sugar curve. 

As a possible explanation of these findings 
it is suggested that the organism possesses a 
certain limited amount of adaptability or 
‘‘adaptation energy’’ which is mobilized during 
the alarm reaction and consumed during the 
stage of resistance, so that the stage of ex- 
haustion would result from the depletion of 
all the available ‘‘adaption energy’’. 


THE THERMOSTABLE METABOLIC STIMULANT IN 
PiTuITARY EXTRACTS AND ITs RELATION TO THE 
MELANOPHORE-EXPANDING HORMONE. — D. K. 
O’Donovan and J. B. Collip. (From the De- 
partment of Biochemistry, McGill University ; 
abstract of paper read on April 25, 1938). 


Further study of the active principle in 
pituitary extracts which causes an immediate 
but transitory increase in oxygen consumption 
showed that it is absorbed by charcoal, and 
destroyed by tryptic but not by peptic diges- 
tion. It is resistant to the temperature of the 
boiling-water bath at pH 11 for 15 minutes. 
It is present in highest concentration in ex- 
tracts of the pars intermedia and pituitary 
colloid and to a less extent in both anterior 
and posterior lobe extracts. The melanophore- 
expanding activity of extracts is approximately 
proportional to the activity on gaseous metab- 
olism of rabbits. 


After intravenous injection into rabbits, 
weighing 2 to 2.4 kg., of 30,000 melanophore 
units, defined as the minimal amount which 
will cause well-marked effects on the intact 
frog, the respiratory quotient decreased during 
the first two hours from 0.95 in non-fasted 
animals to 0.81, and to 0.78 at the 2 to 4 hour 
period. The oxygen consumption increased 
+17 per cent and +28 per cent respectively. 
The CO, combining power of the plasma altered 
slightly (-3.5 ¢.c. per cent). In animals fasted 
24 to 48 hours the fall in R.Q. after injection 
was relatively slight, from 0.79 to 0.75 in the 
first four hours, with a 24 per cent increase in 
oxygen consumption. Controls obtained with 
adrenalin in doses of 0.5 to 1 mg. subcutaneously 
showed no significant fall in R.Q. 

From a study of carbohydrate stores and 
nitrogen excretion as well as the tendency to a 
fall in blood urea it is suggested that the 
pituitary fraction stimulates fat metabolism 
and to some extent depresses carbohydrate and 
protein metabolism. 

In conjunction with the results of co-workers, 
it is possible that the following effects produced 
by pituitary extracts are caused by a single 
active principle: melanophore expansion in 
frogs, calorigenic and R.Q. lowering effects on 
rabbits, the anti-insulin and anti-adrenalin 
effects on blood sugar of rabbits, and the 
ketogenic effect on fasted rats. 


THE KETOGENIC AND ANTI-INSULIN EFFECT OF 
Pituitary Extract.—A. H. Neufeld and J. B. 
Collip. (From the Department of Biochemis- 
try, McGill University ; abstract of paper read 
on April 25, 1938). 


By using the ketonemia of treated fasted 
rats as an index of ketogenic activity of an- 
terior pituitary preparations, we have demon- 


_ strated a definite ketogenic activity in a simple 


aqueous extract (pH 5) of dehydrated and 
defatted anterior lobes after 15 minutes in a 
boiling-water bath at pH 11. A similar positive 
effect was obtained in adrenalectomized rats, 
although our results on ketonuria in such 
animals agree with those of Long.* This heat- 
treated extract also antagonizes the hypogly- 
ecemic action of insulin. It appears unlikely, 
however, that this insulin antagonism is caused 
by a secretion of epinephrine, since such 
preparations also antagonize epinephrine 
hyperglycemia. The administration of the 
heat-treated extract to 4 normal rabbits, either 
subeutaneously or intravenously, produced a 
very slight degree of hyperglycemia in 3 
animals. On the other hand, in 4 animals, 
following a 16 hour fast, 2 showed a mild 
hyperglycemic response; whilst in 9 animals 


*Long, C. N. H.: Harvey Lectures, 1936-37, pp. 
194-228. 
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following a 24 hour fast, only 1 showed any 
elevation of blood sugar level. 

A posterior pituitary extract prepared ac- 
cording to the directions of the American 
Pharmacopeia, heated on a boiling-water bath 
for 1 hour at pH 7 and finally for 10 minutes 
at pH 11, antagonized both insulin hypoglye- 
emia and epinephrine hyperglycemia. Thus it 
would appear that the anti-insulin and anti- 
epinephrine factors in posterior and anterior 
lobe extracts may be identical. 

In the pancreatectomized-hypophysectomized 
dog, kept on a controlled food intake, the heat- 
treated pituitary preparation produced a 
marked increase in both the glycosuria and the 
ketonuria. 

The properties of this pituitary factor, such 
as inactivization by trypsin, stability to heat 
and alkali, and others, suggest a close relation- 
ship to the melanophore-expanding hormone of 
the pars intermedia. This is further supported 
by the finding that 1 mg. of a purified melano- 
phore preparation, kindly supplied by Dr. R. L. 
Stehle, of the Department of Pharmacology, 
McGill University, produced in fasted rats a 
marked ketonemia between the second and the 
third hours following its administration. 


ELECTRO-DIALYSIS OF Prrurrary ExtTract.—O. 
F. Denstedt and J. B. Collip. (Abstract of a 
paper read on Aprii 25, 1938). 


Dialysates of dilute acid extracts having a 
high melanophore hormone content have pro- 
duced the following physiological effects: (1) 
antagonism to the hypoglycemic action of 
insulin in the rabbit; (2) antagonism to the 
hyperglycemic action of adrenaline in the 
rabbit; (3) inerease in oxygen-consumption 
and lowering of the R.Q. in the rabbit; (4) 
production of ketonemia in the fasted rat. 


The possibility that all of these effects are 
due to one hormone has to be considered. 


On electro-dialysis the aetive principle or 
principles may be recovered almost completely 
in the cathode dialysate, a relatively negligible 
amount being found in the anode compartment 
and in the dialyzed residue. The hormone is 
readily absorbed by acid earths. Heating 
extracts with 0.25 N. acid or alkali may cause 
a potentiation in melanophore activity but 
prolonged heating causes inactivation. 

Under the conditions of our experiments we 
have found that the growth, adrenotropie and 
gonadatropic principles are not recovered in 
dialysates when either cellophane or collodion 
are used as membranes. 

In preliminary experiments with fish-bladder 
membranes a considerable amount of thyreo- 
tropic principle has been obtained in the 
cathode cell. Experiments are now in progress 
using the electrophoretic principle of separat- 
ing the various pituitary factors. S 








SoME EFFECTS OF SEX HORMONES ON CERTAIN 
ABNORMALITIES OF CorPUS LUTEUM FUNCTION 
(Metropathia hemorrhagica and secondary 
amenorrhea).—J. S. L. Browne. (Abstract of 
paper read on October 8, 1937). 


It has been found that the following method 
of therapy with progesterone is of benefit in 
the treatment of those cases of metropathia 
hemorrhagica which show cystic glandular 
hyperplasia in the endometrium. <A therapeutic 
curettage is first performed. If this is not 
done there is a tendency for profuse bleeding 
to follow the giving of progesterone. Two 
weeks after this four intramuscular injections 
of 5 mg. (5 rabbit units) of progesterone are 
given, one every other day. Bleeding generally 
follows in from one to four days after the last 
injection and is usually normal in amount and 
duration. The next series of injections is 
commenced 20 days after the beginning of this 
bleeding; if this is done the next bleeding 
will occur 28 to 30 days after the last bleeding. 
It is questionable how long an interval of 
amenorrhea it is safe to allow between the 
periods of bleeding without incurring the danger 
of recurrence of profuse bleeding. The length 
of the interval can be determined by the time 
at which the progesterone injections are begun 
and stopped. One case has been carried on for 
28 and one for 19 periods of bleeding at from 
22 to 30 day intervals. In these two cases when 
the injections were not given no bleeding 
oceurred in one ease for 57 days and in the 
other for 45 days; progesterone injections were 
then started and bleeding occurred on the 66th 
day after the last bleeding in the first case 
and on the 52nd day in the other. If the 
anemia is marked it is always desirable to give 
adequate doses of iron by mouth; in some 
cases merely re-establishing a series of normal 
bleeding periods with progesterone is not 


_ followed by a rise in hemoglobin content of 


the blood. From the symptomatic point of 
view the patients are cured. Five other cases 
have been carried on for a shorter time. The 
periods of bleeding so artificially produced are 
not excessive in amount and there is no bleed- 
ing in the intervals between them. 

Hitherto progesterone has been used to cheek 
the bleeding of metropathia hemorrhagica 
while it was occurring. The present method of 
treatment is based on the following theoretical 
conception. The ovaries in the cases of metro- 
pathia hemorrhagica showing cystie glandular 
hyperplasia secrete continuously amounts of 
cestrin which are not necessarily excessive but 
which act over a long period of time on the 
endometrium, causing it to become hyper- 
plastic. The injection of progesterone at 
intervals as described above attempts to re- 
produce the sequence of events taking place in 
the normal menstrual cycle, by allowing the 
cestrin secreted by the patient’s ovary to act 
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for approximately the length of time that it 
would do in the normal cycle, and then repro- 
ducing in part the effect of the formation of 
a corpus luteum which normally occurs at this 
time. The doses of progesterone and the 
length of time over which they are given are 
inadequate to produce complete progestational 
transformation of the endometrium; in fact 
very little histological change is seen. In spite 
of this, bleeding follows promptly on the 
cessation of the progesterone injections. 

In a further group of cases of secondary 
amenorrhcea whose endometria show on histo- 
logical examination a picture similar to that of 
cystic glandular hyperplasia it has also been 
possible to bring on a normal period of bleed- 
ing repeatedly by giving and withdrawing 
progesterone in the manner and in the dosage 
described above. 





The Saint John Medical Society 


The annual meeting of the Saint John Medical 
Society was held on May 25th, at which routine 
business was carried out. Election of officers 
resulted as follows: President, Dr. V. A. Snow, 
Hampton; Vice-president, Dr. G. B. Peat, Saint 
John; Secretary, Dr. Douglas Gibbon, Saint 
John; Treasurer, Dr. Joseph Tanzman, Saint 
John; Executive Committee, Drs. A. E. Mac- 
aulay, R. A. H. MeKeen and J. P. McInerney, 
Saint John. 





St. Joseph’s Hospital, Winnipeg 


At a meeting of the staff of St. Joseph’s 
Hospital, Winnipeg, held in the hospital on the 
evening of May 28rd, with Dr. James McKenty 
in the chair, Dr. J. R. Davidson gave a review 
of his research work illustrated with lantern 
slides. He stated that his attention had been 
first aroused by the response of a woman suf- 
fering from advanced carcinomatosis in the 
public wards of the Winnipeg General Hospital 
to a diet rich in vitamins and how life was 
prolonged for a considerable period as long as 
she remained on that diet. He then began 
experimental work on mice and found that the 
tumour threshold in mice can be raised or 
lowered by placing them on a diet low or high 
in vitamins. The experience gained from these 
experiments had enabled him to use a high 
vitamin content diet in other patients with 
advanced malignancy. However, he was con- 
vineed that the proper method of attack against 
cancer was to prevent it by proper diet rather 
than seeking to cure patients in whom the 
condition was already established. 

At the close a resolution was unanimously 
passed by the meeting expressing confidence in 
Dr. Davidson’s work and the hope that funds 
might be made available to enable him to con- 
tinue with his research. The resolution will 
be forwarded to the Winnipeg Medical Society. 


The Saskatoon and District Medical Association 


At a recent meeting of the Saskatoon and 
District Medical Association Dr. Dunean Croll 
presented a case of myeloma of the femur in a 
girl age 10. No treatment is being given. The 
prognosis is hopeless. 

Dr. Lillian Chase, of Regina, gave a paper 
on ‘‘Diabetes with special reference to regula- 
tion of protamine zine insulin dosage’’. Dr. 
H. Landa, intern at the Saskatoon City Hospital 
gave a demonstration of blood sedimentation 
tests. In discussing this, Dr. G. H. Hames 
stated that they had done about 10,000 such 
tests at the Saskatoon Sanatorium and that in 
his opinion the Schilling test was of more value 
in estimating whether a new infection had been 
superimposed upon the old one than the sedi- 
mentation test. LILLIAN A. CHASE 


The Winnipeg Medical Society 


At the regular annual meeting of the Winni- 
peg Medical Society held on May 19th, the 
retiring President, Dr. O. J. Day, gave a most 
interesting address on ‘‘Plagues and _ pesti- 
lences in history’’. The election of officers for 
the coming year resulted as follows: President, 
Dr. O. C. Trainor; Vice-president, Dr. R. W. 
Richardson; Treasurer, Dr. H. M. Edmison; 
Secretary, Dr. C. B. Stewart; Trustee, Dr. 
Dugald McIntyre. 





Post-Graduate Courses 


Edinburgh University 


An eight weeks’ intensive post-graduate course 
on internal medicine, will be held in Edinburgh, 
from Monday, October 17, to Saturday, Decem- 
ber 10, 1938. The attendance will be limited to 
thirty-two. 

The course will be conducted by the Honorary 
Staffs of the Royal Infirmary and the various 
special hospitals. The graduates will be ap- 
portioned for ward work to the eight Honorary 
Physicians on the staff of the Royal Infirmary, 
four graduates being attached to each charge. 
There will be four hours’ co-ordinated teaching 
daily throughout the course, the various depart- 
ments of medicine being dealt with in successive 
weeks. The course is open to women. 

The fee for the course will be fifteen guineas, 
and entries will be registered in order of appli- 
cation. The Secretary, Post-graduate Courses 
in Medicine, University New Buildings, Edin- 
burgh 8, Scotland. 





The New York Academy of Medicine 
The Eleventh Annual Graduate Fortnight of 
the New York Academy of Medicine will be held 
from October 24 to November 4, 1938. The 
subject to be discussed is ‘‘ Diseases of the blood 
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and blood-forming organs’’. The fortnight will 
present a carefully integrated program which 
will inelude elinies and clinical demonstrations 
at many of the hospitals of New York City, 
evening addresses, and appropriate exhibits. 
Twenty-three hospitals have accepted the invita- 
tion to participate by having prepared afternoon 
clinics and clinical demonstrations which will 
be coordinated with the evening meetings. The 
evening sessions at the Academy will be ad- 
dressed by recognized authorities in their special 
fields. drawn from leading medical centres of 
the United States. A comprehensive exhibit of 
books, pathological and research material, diag- 
nosis, treatment, and prevention, whenever 
possible, clinical and laboratory diagnostic 
methods, x-rays, action of drugs and other thera- 
peutic measures, will be demonstrated. A com- 
plete program and registration blank may be 
secured by addressing Dr. Mahlon Ashford, the 
New York Academy of Medicine, 2 East 103rd 
Street, New York, U.S.A. 


Gnibersity Notes 


Dalhousie University 


Dalhousie University conferred the degrees of 
Doctor of Medicine and Master of Surgery on 
twenty-nine of her graduates at the annual 
spring convocation. This represented a fraction 
more than half of the fifty-seven freshmen in 
medicine of five years ago. The gold medallist 
was Chester Stewart, of Prince Edward Island. 
Dr. Stewart has been appointed to the Medical 
Department of the National Research Council. 
Through the next few years most of the gradu- 
ates will be serving as interns in hospitals of 
eastern and central Canada and the United 
States. 





University of Manitoba 


At the annual convocation of the University 
of Manitoba held on May 18th the following 
medals were awarded to graduates in medicine: 
the University Gold Medal, Dr. Ton Lung 
Quong; the Manitoba Medical Association Gold 
Medal for the highest standing on the first four 
years of the course, Dr. Metro Alexander 
Ogryzlo; the Dr. Charlotte W. Ross Gold Medal 
for highest standing in obstetrics during the 
course, Dr. Ton Lung Quong. 

The Jubilee Award offered by the Alumni 
Association of the University of Manitoba for 
services of outstanding and permanent benefit 
to the extracurricular life of the University, Dr. 
W. Donald Ross, B.Se.(Med.) ; the Chown Prize 
in Medicine, (established by the Faculty of 
Manitoba Medical College as a tribute to their 
former Dean, Dr. H. H. Chown, and awarded 
each year to the two students of the graduating 
class having the best aggregate standing on the 


subjects of medicine and surgery, respectively, 
throughout the course). Medicine, William 
Locke, Gold Medal and $50.00; surgery, William 
Kenneth Massey, B.A., Gold Medal and $50.00. 
The Prowse Prize for Research in Medicine 
(offered annually for an original investigation 
in any department of medicine, clinical or 
laboratory, judged upon the basis of scientific 
quality of work and validity of conclusions to 
be of sufficient merit; open to fourth and fifth 
year undergraduates and to graduates of not 
more than ten years’ standing), Murray Hogg 
Campbell, M.D., Bronze Medal and $25.00. 





At a meeting of the Faculty Council of the 
Faculty of Medicine, University of Manitoba, 
Dr. Ross Mitchell was appointed representative 
on the Senate of the University for two years. 





McGill University 


Ninety-five candidates received the degree of 
M.D., C.M., at the Convocation held on May 
26, 1938. Their names are as follows: Earle 
H. Anderson, B.Se., Digby, N.S.; William S. 
Bagnall, A.B., Richmond, Cal.; Charles M. 
Barbour, A.B., Newport, Me.; Robert G. Baxter, 
B.Se., St. Lambert; Marshall R. Beard, Sacra- 
mento, Cal.; Harvey C. Boyd, A.B., Ann Arbor, 
Mich.; Theodore A. Breton, B.A., Sault Ste. 
Marie, Ont.; J. Robert Brooke, B.Sc., Seattle, 
Wash.; John H. Buell, New Haven, Conn.; 
Arthur F. Chaisson, M.A., Saint John, N.B.; 
Frederic D. Chapman, A.B., Syracuse, N.Y.; 
William F. Chapman, A.B., Broadalbin, N.Y.; 
C. Leland Colm, Durham, Cal.; Raymond L. 
Conklin, M.Se., Macdonald College, Que.; J. 
Bernard Cook, B.A., Sudbury, Ont.; Lincoln W. 
Cromwell, Burnaby, B.C.; Everett F. Crutch- 
low, B.A., Westmount; Milton L. Cullen, A.B., 
Mattapan, Mass.; Allister L. Cunningham, Glace 
Bay, N.S.; William R. Dunean (in absentia), 
Seattle, Wash.; Vernon M. Dunfield, B.A., Bay- 
field, N.B.; Mordecai Etziony, B.A., Montreal; 
Kenneth A. Evelyn, B.Se., Jamaica, B.W.I.; 
Francis P. Flood, B.A., Montreal; Simon A. 
Flynn, B.A., Holyoke, Mass.; George E. Foster, 
B.A., Fredericton. N.B.; Norman E. Foster, 
Abernethy, Sask.; Alex. M. Fraser, M.A., Seots- 
town, N.S.; Hugh W. Garol, B.A., San Fran- 
eisco, Cal.; William C. Gillick, Niagara Falls, 
N.Y.; Eugene G. Gormley, B.S., Lancaster, 
N.H.; Arden R. Hedge, San Francisco, Cal.; 
Gordon M. Hemmett, A.B., Glens Falls, N.Y.; 
E. Rowland Henderson, B.A., Lachine, Que.; 
James H. B. Hilton, Ottawa, Ont.; George R. 
Hornig, B.Se., Brooklyn, N.Y.; George R. 
Howell, Westmount; Ralph H. Huff, A.B., 
Huntingdon, N.Y.; Frank J. Hughes, M.Sc., 
Gloucester. N.J.; Frederick R. Jardine, Ken- 
sington, P.E.I.; Constantine H. Kapp, Winston- 
Salem, N.C.; Eli I. Katz, Montreal; Joseph C. 
Kelly, B.Se., Ogdensburg, N.Y.; Edward E. 
Kemble, Erie, Pa.; Jacob H. King, Broad Cove, 
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Nfid.; George E. Kirk, Ph.B., No. Providence, 
R.I.; Horace H. Koessler, B.Se., Seeley Lake, 
Mont.; John F. Lake, Columbus, Ohio; Roland 
E. Lapointe, B.Se., Manchester, N.H.; Joseph 
G. LeBrun, B.A., Montreal; Herman Levin, 
B.Se.. Westmount; George W. Lilley, Chester, 
Pa.; John B. Lynch, B.A., Sydney, N.S.; W. J. 
Campbell MacArthur, Winnipeg, Man.; Wilfred 
D. McCusker, B.Se., Bismarek, N.D.; Michael 
R. MacDonald, B.Se., Sydney Mines, N.S.; John 
EK. McGovern, B.A., Westmount; Richard D. 
McKenna, B.A., Westmount; Kenneth R. Mac- 
kenzie, B.A., Montreal; James Gordon McLeod, 
B.Se., Regina, Sask. ; Joseph A. MeMillan, B.Sc., 
Charlottetown, P.E.I.; Salvatore Mancuso, 
Montreal; Benjamin R. Maxwell, Hopewell, 
N.S.; Gerald V. Mitchell, Winstead, Conn.; 
Henry G. Morgan, B.A., Hollywood, Cal. ; Harry 
L. Nutik, B.Com., Montreal; Paul M. Osmun, 
A.B., Netcong, N.J.; Felix Peebles, B.Sc., Jeffer- 
son, Texas; Edward R. Peterson, Saskatoon, 
Sask.; Henry M. Pickard, Wilmington, N.C.; 
Harold E. Pittis, B.A. (in absentia), Lakehurst, 
N.J.; Robert Wm. Quinn, Eureka, Cal.; E. 
William Rector, Nevada City, Cal.; Thomas H. 
Richert, B.A., Pacific Beach, Cal.; Carroll A. 
Russell, Watsonville, Cal.; Michael J. Sabia, 
B.Se., Hamilton, Ont.; George P. Sayre, A.B., 
Essex Falls, N.J.; Isadore Sedlezky, Montreal ; 
Reuben I. Seime, B.Se.. Viroqua, Wis.; Philip 
H. Sheridan, B.Ph., Blackstone, Mass.; Samuel 
Silver, Montreal; Israel J. Simburg, B.Sc., 
Vegreville, Alta.; Albert B. Smith. B.S. (in 
absentia), Norwich, N.Y.; A. Macrae Smith, 
B.S., Bellingham, Wash.; Howard P. Snyder, 
‘Bound Brook, N.J.; Robert B. Somerville, 
Bristol, N.B.; John D. Stenstrom, Westmount ; 
Arthur J. Stewart, B.A., Prince Rupert, B.C.; 
Archibald C. Stone, Chatham, Ont.; Erriest J. 
Talbot, B.A., Valleyfield, Que.; Charles A. 
Thompson, B.A., London, Ont.; Arthur J. Til- 
linghast, Hackensack, N.J.; Robert J. J. Tipler, 
B.Se.. Chicago, Ill.; John T. Wright, B.Sce., 
Reno Nev.; Cuthbert R. Yolton, Massena, N.Y. 

The prize winners are: Joseph A. McMillan, 
Holmes Gold Medal for the highest aggregate in 
all subjects forming the Medical Curriculum, 
the Lieutenant-Governor’s Silver Medal for the 
highest standing in Public Health and Preven- 
tive Medicine, the Jeanie Forsyth Prize for 
high standing in Surgery; Kenneth A. Evelyn, 
Wood Gold Medal for the best clinical examina- 
tions in the subjects of the final year; James 
H. B. Hilton, the Alexander D. Stewart Me- 
morial Prize for the highest general qualifica- 
tions for the Practice of Medicine. 





University of Toronto 


Medals, prizes, fellowships, scholarships and 
bursaries awarded by the Senate of the Univer- 
sity, Faculty of Medicine. 

Sixth year.— The Faculty Gold Medal, A. 
Goggio, B.A.; the Faculty Silver Medal, E. B. 


Tovee; the Faculty Silver Medal, M. E. 
Borsook; the Ellen Mickle Fellowship, A. 
Goggio, B.A.; the Chappell Prize in Clinical 
Medicine, A. F. Goggio, B.A.; the William John 
Hendry Memorial Scholarship in Obstetrics and 
Gynecology, W. E. Apted; the Ontario Medical 
Association Prize in Preventive Medicine, E. 
B. Tovee; the David Dunlap Memorial Scholar- 
ship, A. A. K. Bochner. 

‘Undergraduate.—The David Dunlap Memor- 
ial Scholarships: (a) fifth year, D. H. Copp, 
B.A.; (b) third year, G. R. Walker and B. 
Winter; the Ronald S. Saddington Medal in 
Pathology, T. A. Fraser, M.A.; the James H. 
Richardson Research Fellowship in Anatomy, 
F. Richardson, M.B., B.S.(Lond.) ; the Toronto 
Women’s League of the United Synagogue, H. 
H. Fireman. 

Graduate.—The Reeve Prize, C. G. Smith, 
M.Se.(West.), B.A., M.D., Ph.D.(Tor.); the 
Starr Gold Medal, M. O. Klotz, M.D.; the 
Alexander MePhedran Research Fellowship in 
Clinical Medicine, J. L. A. Fowler, M.D.; the 
Perry Goldsmith Prize in Oto-laryngology, G. 
W. McGregor, M.B.; the J. J. Mackenzie 
Fellowship in Pathology and Bacteriology, C. 
L. Burke, B.A., M.D. 





The University of Western Ontario 


At the convocation held on June 1, 1938, the 
degree of Doctor of Laws (honoris causa) was 
conferred on Dr. Henry A. Christian, Hersey 
Professor of the Theory and Practice of Physic, 
Harvard University. 

The degree of M.D. was conferred on the 
following 33 candidates: F. S. Babb, G. R. 
Bourne, F. D. Brent, W. J. F. Bugg, J. J. 
Carroll, W. F. Copp, W. E. Crysler, S. D. 
Ellman, Grace Frank, P. G. Gettas, A. G. 
Ginsberg, Sonya Hoffman, H. J. D. Jay, G. E. 
Jenkins, C. R. Kemp, H. N. Kittenplan, H. J. 
Lipson, S. Luria, J. D. C. Maedonald, D. L. 
McRae, S. J. C. Miller, J. D. Munn, H. T. 
Norry, E. R. Patterson, N. Pollack, D. M. 
Sharpe, B. E. Sherk, F. H. Smith, H. A. Snell, 
W. J. Tighe, J. B. Tindall, A. B. F. Vogelsang, 
A. Wilensky. 

Prizes and scholarships were awarded as 
follows: the Alpha Kappa Kappa Gold Medal, 
S. J. C. Miller; the J. B. Campbell Memorial 
Scholarship in Medicine, W. J. Tighe; the Class 
of 1917 Scholarship, W. E. Crysler; the W. J. 
Roche Scholarship, F. H. Smith; the Ontario 
Medical Association Scholarship in Preventive 
Medicine, S. J. C. Miller; the Khaki University 
and Y.M.C.A. Seholarship, D. L. McRae. 





Letters, Notes and Queries 


Professor Rudolf’s Article ‘‘Post Hoc Ergo 
Propter Hoc’’ 


Dr. C. E. Douglas, St. Andrews, Fife, Seot- 
land, writes to the author appreciatively of this 
article, which appeared in the Journal recently 
(1938, 38: 281). In part, he says. 

‘‘T have read it with much interest. Your 
very first instance of the pneumonia brought 
on by winning a prize in the Irish Sweepstake 
reminded me of a case in point, only it was one 
of D.T. My patient was an excellent fellow, but 
rather convivial in habit, and I had often told 
him that he need never be ill if he would leave 
off the drink, which he did for 18 months; 
after which I was rung up by his wife; D.T. 
again. Treated secundum artem he soon came 
round, when we discussed the cause of this 
lapse. Whereupon the wife let the cat out of 
the bag. He had drawn a starter for the 
Caleutta Cup, got a cheque for £90, cashed it, 
and drank it off with his boon companions! 
Quite a parallel case to your pneumonia! 

Of course we are prone to take for granted 
that our treatment has brought about recovery 
(and sometimes people are prone to take the 
same view if the patient dies), but one must 
allow for the frailty of human nature, and 
perhaps this frailty is not all to the bad; if we 
were all strictly logical what a dreadful world 
it would be. However, my point is that I en- 
joyed your pleasantly erudite paper and thank 
you very much for sending it to me.’’ 

May 20, 1938. 





The Care of the Hypodermic Syringe 


No one will deny that the hypodermic syringe 
is one of the most important weapons in the 
doctor’s armamentarium. Some may even think 
that its use is so thoroughly understood that it 
is the work of supererogation to discuss it. 
There are, however, a few points in its man- 
agement which will bear emphasizing, even to a 
generation which is so familiar with its employ- 
ment. It would be superfluous to labour the 
need for absolute asepsis, a lesson of the medical 
student’s cradle. That this lesson has been 
thoroughly learnt is proved by the rarity of 
sepsis as a result of hypodermic medication. 
The next point is the advisability of causing 
the minimum of pain. Patients do not like 
being hurt, and here two considerations must 
be borne in mind. The needle must be the finest 
possible and irreproachably sharp. It is not 
very difficult to keep a needle sharp provided 
that care is taken not to boil it for long periods. 
Needles must be boiled, but they should only be 


Answers to letters appearing in this column 
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immersed for a few seconds at a time. 
days it is more expensive to have needles re- 
sharpened than to buy new ones, which luckily 
are quite cheap, and if there is an extravagance 
which is pardonable on the part of a doctor it 
is in keeping himself well supplied with hypo- 


In these 


dermic needles of blameless acuity. Oily and 
viscous solutions, which are not readily drawn 
up into a narrow tube, often have to be injected 
through a needle of fine bore. But when such 
a solution is once introduced into the barrel of 
the syringe it can be forced out through a com- 
paratively fine needle if sufficient finger pres- 
sure is supplied to the piston. For this reason 
it is often advisable for filling purposes to 
detach the needle, dip into the oily solution the 
glass nozzle, and draw the oil straight up into 
the barrel; after which the needle can be re- 
placed and the desired dose administered 
through it. But care must be taken in doing 
this to hold the base of the needle with the 
finger and thumb firmly against the glass nozzle 
so that the firm pressure needed to force the oil 
through the narrow metal tube does not cause 
it to part company with the barrel, thus wasting 
the contents. From time to time one hears of 
cases where the needle breaks off and the distal 
portion becomes buried under the patient’s skin. 
This accident, which has been known to lead to 
legal proceedings, is not really difficult to avoid. 
Fracture of the needle always takes place at its 
junction to the base. This is where corrosion 
is liable to set in, and is another argument for 
never using the same needle too long and too 
often; but in any ease the danger of burying 
the needle in the patient can always be avoided 
by taking care not to plunge it in right up to 
the hilt. Provided this precaution is taken, 
even if the needle should break there will be a 
projecting portion which ean easily be grasped 
and drawn out. As regards the care of the 
glass barrel of the hypodermic syringe, the chief 
risk to its integrity occurs during the frequent 
boilings to which it must be subjected. The 
risk becomes much increased in the case of large 
syringes such as are used more and more nowa- 
days for intravenous injections. Heat-resisting 
glass has been introduced for this reason, but 
syringes constructed of this material are much 
more expensive than others, and the life of 
ordinary glass barrels is much prolonged if care 
be taken to keep them from resting on the 
bottom of the sterilizer. Everyone knows that 
the barrel should never be boiled with the piston 
in situ, and it is a good plan to support the 
barrel, and the piston also if made of glass, in 
the metal frame invariably supplied by the 
makers for holding them in their case. This 
ensures that the whole barrel is heated evenly 
and does not bump on the bottom of the 
sterilizer. It need hardly be said that the barrel 
of the syringe should be carefully cleaned every 
time it is used, but this is not always quite easy. 
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Some of the solutions and emulsions for which 
it may be employed are liable to leave adherent 
deposits behind them. <A great deal can be 
done with a pledget of cotton-wool grasped in 
a pair of fine forceps, but even this is not always 
adequate to remove the last traces of a mercurial 
or bismuth cream. In such eases an efficient 
cleansing may usually be obtained by passing 
either benzine or petrol through the syringe, 
afterwards removing all traces of it with 
methylated spirit—From Brit. M. J. 


Sterilization of Hypodermic Syringes 


Sir,—In the Journal of April 30 (p. 955) 
there is an annotation referring to the steriliza- 
tion of hypodermic syringes. I would like to 
describe a method I have used for over thirty 
years, never seeing any sign of sepsis after an 
injection. I was taught by Sir Almroth Wright 
to sterilize the syringe with boiling olive oil in 
the following way. Have in a small crucible 
half an ounce of olive oil and a tiny crumb of 
bread. Put a spirit lamp underneath and boil 
till the erumb turns brown. Then fill the 
syringe full, avoiding the crumb. Do this no 
more than twice, or the solder holding the nozzle 
to the glass barrel will melt. Sir Almroth 
Wright told me that the heat of boiling oil will 
kill all spores as well as germs. 

The next point is the use of a platinum needle, 
which may cost 7s. 6d. but with care lasts for 
a vear. When about to give an injection all 
that is required is to draw the needle through 
the spirit lamp flame. The needle becomes red 
hot, and is then ready to suck up the vaccine or 
other solution. I have always used a Record 
syringe in a metal case that takes the syringe 
with the needle left on. When going out on a 
visiting round I measured my dose in the 
syringe, boiled a drachm of water in the metal 
case, poured it out, and replaced the syringe in 
the case. It was then ready for use. If by 
chance I touched the needle on anything it was 
quite easy to put the platinum needle through a 
flame. There is no need, in my experience, to 
use the boiling oil in the syringe more often 
than once a week if the needle is kept on the 
nozzle. There must be hundreds of men who 
were trained by Sir Almroth Wright in his 
method of syringe sterilization. Why they 
persist in using the messy, elaborate boiling 
water method with steel needles passes my 
comprehension.—J. Sandison Crabbe, in Brit. 
M. J., 1938, 1: 1070. 





Poison Ivy 
To the Editor: 


If any of your Montreal readers wish to re- 
fresh themselves on the appearance of poison 
ivy, it ean be done, readily, within 300 yards 
of the Western Division of the Montreal General 
Hospital, on the lane between Selby Street and 
the C.P.R. right of way, just west of Atwater 


Avenue. There is a whole hedge of it hanging 
over the wall. Today, I collected a long piece 
with my gloved hand without leaving my ear. 
It can be readily identified by the clusters of 
three leaves. The leaves resemble those of 
Virginia Creeper, which, however, oceur in 
clusters of five. (Safety lies in five). By the 
time this is in print there will be clusters of 
small shot-sized dun coloured berries, each con- 
taining twelve to twenty berries. The children 
of Selby Street are well aware of its presence, 
as about fifty of them were treated in the 
Western Division Out-Patient Department for 
dermatitis during the summer of 1937. 

The C.P.R. at the request of the Westmount 
Health Officer sent some men to eradicate it 
last year, but this weed thrives on the treatment 
it received. If it is to be properly extirpated 
radical treatment will be necessary. This pest 
is rapidly spreading over the whole Island of 
Montreal, and if persistent efforts are not carried 
out dermatologists will be overworked. 


Montreal, C. R. Bourne. 
May 31, 1938. 


Topics of Current Interest 


Poliomyelitis Infectivity of Human Stools 


The recent isolation of the virus of poliomye- 
litis from human feces! is presumably addi- 
tional evidence that viable virus can pass 
through the gastrointestinal tract. There is as 
yet no experimental evidence that this virus 
proliferates in the intestine. Nevertheless, 
identification of the virus in human stools sug- 
gests that certain precautions should be taken 
that are now generally considered unnecessary. 

Following the successful transmission of 
poliomyelitis to monkeys, tests were made as 
early as 1912 of the infectivity of fecal polio- 
myelitie material. Kling, Pettersson and 
Wernstedt,.? of Stockholm, reported the success- 
ful inoculation of monkeys by the intracerebral 
injection of colonic washings from infants dur- 
ing both the acute and the convalescent period 
of infantile paralysis. This result was confirmed 
three years later by Sawyer.* Since lethal 
paralytic effects can be produced by control 
intracerebral injection of normal fecal extracts, 
this earlier apparently successful isolation and 
identification of the virus in human stools was 
generally discredited. 

Last year, Harmon‘ repeated these early tests 


1, TRASK, J. D., Vienec, A. J. AND PAvL, J. R.: Proc. 
Soc. Exper. Biol. & Med., 1938, 38: 147. 

2. KLING, C., PETTERSSON, ALFRED AND WERNSTEDT, W.: 
Communications Inst. méd. Etat Stockholm, 1912, 


3: 5 

3, SAWYER, W. A.: Am. J. Trop. Dis. & Prev. Med., 
1915, 3: 164. 

4. Harmon, P. H.: The use of chemicals as nasal 
sprays in the prophylaxis of poliomyelitis in man, 
J. Am. M. Ass., 1937, 109: 1061. 
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under adequately controlled conditions and was 
able to isolate and identify poliomyelitis virus 
in the stools of four of twenty patients tested. 
The most convincing evidence of intestinal in- 
fectivity, however, is currently reported by Dr. 
J. D. Trask? and his co-workers of the depart- 
ment of pediatrics at Yale University. The 
Yale pediatricians tested fecal infectivity by 
the less toxie method of intraperitoneal injec- 
tion in monkeys. In their technique 120 c.c. of 
distilled water were added to the whole stool of 
the infant and the mixture agitated and allowed 
to stand for two hours at room temperature. 
The supernatant fluid (90 ¢.c.) was then pipet- 
ted off into a rubber stoppered flask and 
partially sterilized by the addition of 15 per 
cent ether (U.S.P.). After storage for twenty- 
four hours at refrigerator temperature, 30 c.c. 
of the etherized supernatant fluid was injected 
intraperitoneally into monkeys. As an alter- 
nate method the ether was removed and the 
fluid reduced to about a tenth of its original 
volume by vacuum distillation. This concentrate 
was also to be used for control intracerebral 
injections. Of the eleven monkeys thus far in- 
jected intraperitoneally with the etherized 
supernate but one developed peritonitis and 
bacterizmia. 

By this intraperitoneal technique the Yale 
pediatricians successfully recovered viable polio- 
myelitis virus from the stools of an 18 months 
old infant on the second, fourteenth and twenty- 
fifth days of the disease. Monkeys thus in- 
oculated usually had typical paralytic symp- 
toms on the seventh day. Paralytic symptoms 
and histological lesions were characteristic of 
experimental poliomyelitis in this animal. Suc- 
cessful passage to a second monkey was accom- 
plished by routine techniques. Additional work 
must be done. however, before a final interpreta- 
tion of these results is possible—J. Am. M. Ass., 
1938, 110. 


Interference with Wireless Reception by 
Electro-medical Apparatus 


At the suggestion of the Postmaster-General 
the Minister of Health has issued a circular 
letter to local authorities (No. 1695), enclosing 
a memorandum on the prevention of inter- 
ference with radio reception from certain types 
of electro-medical apparatus. A leading article 
on this subject appeared in the British Medical 
Journal of April 9, 1938, p. 786. The memo- 
randum was prepared by the Radio Branch of 
the General Post Office, and its purport has 
already been brought to the notice of the prin- 
cipal voluntary hospitals in this country, 
through the British Hospitals Association, in 
the issue of The Hospital for September, 1937. 
The memorandum is primarily concerned with 
certain types of diathermy installations work- 
ing on medium waves, short waves, and ultra- 
short waves. 
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ELECTRICAL SCREENING OF ROOMS 


Radio receivers situated at up to one mile or more 
from the electro-medical apparatus may be affected, 
so that a single apparatus may affect a very large 
number of receivers. The radio services which may 
be affected are not only the B.B.C. broadcast and 
television transmissions on long, medium, or ultra- 
short waves, but also Government services, Air Force, 
civil aircraft, police, shipping, and other commercial 
services, in some of which the safety of life on land, 
at sea, and in the air may be involved. 

The interference may reach a radio receiver by 
two means—either by conduction from the source 
along the electric supply mains, from which it is 
eventually radiated to the aerial, or by radiation from 
the source directly to the radio receiving aerial. The 
former method of propagation is known as ‘‘mains- 
borne’’, the latter as ‘‘direct radiation’’. Mains- 
borne interference can be suppressed by connecting 
in the mains supply to the diathermy apparatus a 
suitable filter consisting of condensers and/or radio 
frequency inductors (‘‘chokes’’). Directly radiated 
interference can only be suppressed by enclosing in 
an electrical screen or Faraday cage not only the 
apparatus but also the patient and the operator. 
This is not practicable in the case of the mobile ward 
unit, but may be applied to the considerably more 
common case in which the bulk of the treatment is 
given in one room set apart for the purpose. This 
latter case is the one which in practice gives rise to 
the large majority of complaints of interference with 
radio reception. 

It is obviously undesirable to enclose the ap- 
paratus, patient, and operator in a closely fitting 
screen, and the methods of screening which have been 
developed by the G.P.O. Radio Branch rely on fitting 
the screening material to the surfaces which enclose 
the room in which treatment is given. Two methods 
in particular have been developed, one primarily for 
dealing with an existing room, the other for applica- 
tion to a building which is in course of erection. In 
the former case metallized paper is applied to the 
walls, doors, and ceiling of the room above the plaster, 
the floor being covered with either heavy-gauge 
metallized paper or else with quarter-inch wire netting. 
The floor screening material is covered by linoleum 
or other floor covering. The recommended type of 
metallized paper consists of aluminium foil (not 
sprayed aluminium or aluminium paint) supported on 


a paper backing. The windows are covered with wire 
netting. 


It is desirable that provision should be made, 
in any new hospitals or extensions to existing 
hospital buildings in which apparatus of this 
kind is likely to be used, for the inclusion of 
screened rooms of the type outlined in the memo- 
randum. The Radio Branch of the General Post 
Office is prepared to advise on any problems 
arising in the provision of screened rooms for 
future installations, as well as on the prevention 
of interference which may be found to be caused 
by existing plant. 

Pending further consideration of the impor- 
tant question discussed in our leading article 
regarding the suitability of certain wave-bands 
which might be reserved for the users of electro- 
medical apparatus, the Secretary of the British 
Medical Association would like to have as much 
information as possible from members possessing 
expert knowledge.—Brit. M. J., 1938, 1: 1063. 
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Air-conditioning 

For the first time in the history of the fast 
growing air-conditioning industry the buying 
public will be offered definite protection against 
the installation of equipment improperly de- 
signed to do the job expected of it or represented 
to perform all of the functions of air-condition- 
ing, when in reality only a partial service will 
result. A ‘‘Code of Minimum Requirements for 
Comfort Air-Conditioning’’ just adopted by the 
American Society of Heating and Ventilating 
Engineers, and developed jointly with the 
American Society of Refrigerating Engineers, 
has set up a uniform procedure for establishing 
the fundamental basis for the design of comfort 
conditioning installations. In the making for 
the past two years its sponsors aim at estab- 
lishing minimum design standards by which 
purchasers can judge the performance of equip- 
ment. While voluntary in nature, it is hoped 
the code will discourage sale of spurious appa- 
ratus under the guise that it is air-conditioning. 

For winter air-conditiong, 70° indoor tem- 
perature with 35 per cent relative humidity 
when outdoor temperature is 30° is set as a 
minimum design standard. For summer air- 
conditioning an indoor design schedule of ‘‘ef- 
fective temperatures’? (which are index of 
comfort based on a combination of temperature, 
relative humidity and air motion) is established, 
ranging from 71° ‘‘effective temperature’’ when 
it is 80° outside to 75.5° ‘‘effective tempera- 
ture’’ when it is 105° outdoors. 

The code specifies the introduction of outside 
air for ventilating purposes at a rate of not less 
than 10 eubie feet per hour, per occupant, or 
not less than 15 eubie feet in premises where 
smoking is permitted, with removal of 95 per 
cent of ordinary dust particles to provide requi- 
site air purity. 

Air velocities, which account for drafts and 
are a frequent cause of complaint in air-condi- 
tioning systems, are limited to not more than 
50 linear feet per minute, according to the new 
code. Control of air temperatures within 3° 
at the five foot level or the ‘‘breathing zone’’ 
are also specified in the code——The American 
Society of Heating and Ventilating Engineers. 


TWINS, TRIPLETS, AND QUADRUPLETS.—The United 
States has no living quintuplets, but six sets of quad- 
ruplets were born there in 1936, according to figures of 
the U.S. Census Bureau. In four of the sets all babies 
lived. In 1936, there were reported 232 sets of triplets 
in which all three are living; 29 sets in which 2 of the 
3 babies in each set lived; and 16 sets in which one 
baby of each set lived. The reports show 22,760 sets 
of twins with both babies living, and 1,809 sets with 
one twin surviving in each set. The total number of 
live births for 1936, the latest year on which complete 
figures are available, was 2,144,790. Of these, 2,096,667 
were single births, the rest being either twins, triplets, 
or quadruplets. 


Abstracts from Current Literature 


Medicine 


Over-stimulation of the Vagus Nerve in Rheu- 
matic Fever. Keith, J. D.: Quart. J. Med., 
1938, 7: 29. 


It is well established that the conduction 
time between the auricular and ventricular 
nodes is frequently lengthened in rheumatic 
fever. This disturbance of conduction (as 
shown in lengthening of the P-R interval) is 
so common that some observers have even 
suggested that in young persons excessive 
lengthening of the P-R interval is diagnostic 
of rheumatic fever, provided syphilis is ruled 
out. In the present paper Dr. Keith has re- 
viewed a large number of cases of rheumatic 
fever of all types. He first shows that the 
apparent severity of the attack has little rela- 
tion to the degree of disturbance of conduction. 
A minimal eardiae lesion as shown clinically 
may show a marked increase in the P-R 
interval. 

What causes this disturbance in conduction 
in this disease? The most widely accepted 
theory is that it is cellular infiltration of the 
auricular-ventricular node and surrounding 
tissues, and edema. Such localized pathologi- 
eal changes are thought to be due to spread of 
the disease process from the root of the aorta, 
and to compression of the cells in the bundle 
tissue by cedema, where it is surrounded by the 
rigid structure of the septum. This explains 
the severe cases, but it is not so convincing in 
the mild cases in which there is no evidence of 
aortic lesions, and codema of the bundle is 
unlikely. 

The same objection may be applied to the 
theory that the conduction is slowed by toxins, 
unless these are specific for the heart. But it 
is admitted that possibly the mechanism con- 
trolling conduction is unusually sensitive in 
children. 

The suggestion made is that this disturbed 
condition is due to over-stimulation of the 
vagus. What causes this is another question, 
but it is suggested that it is an abnormality at 
the termination of the vagus in the heart 
rather than in the medulla. It is significant 
that the most abundant vagal nerve supply in 
the heart occurs in the regions where there is 
such a high incidence of pathological change in 
rheumatic fever, i.e., the left auricle, the pul- 
monary and aortic roots, the arteries, and the 
auriculo-ventricular node. H. E, MacDERMOT 


The Sedimentary Rate in Angina Pectoris and 
Coronary Thrombosis. Riseman, J. E. F. and 
Brown, M. G.: Am. J. M. Sc., 1937, 194: 392. 
The rate of sedimentation of red blood cells 

is increased in the presence of tissue damage or 

infection. Coronary thrombosis and its myo- 
cardial infaretion can be shown to have a more 











92 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 





[July 1938 








rapid rate than angina pectoris. A normal or 
only slightly increased rate on the fourth to 
twelfth day after an acute cardiac episode is 
good evidence against coronary thrombosis. The 
test is of no value in differentiating gall-bladder 
disease. 

The elevation of the sedimentation rate is one 
of the most constant manifestations of coronary 
thrombosis, especially within the first fortnight. 
The progress of the patient is reflected in the 
sedimentation rate, and rest in bed is indicated 
until the rate is normal or stationary for three 
weeks. 

The mortality in patients with fast sedimenta- 
tion rates was found to be double that of those 
with normal rates. C. R. BOURNE 


Surgery 


Cerebral Pneumography. Hyndman, O. R.: 

Arch. Surg., 1938, 36: 245. 

Cerebral pneumography was introduced by 
W. E. Dandy, and first deseribed by him in 
1918. The use of the pneumogram in diagnosis 
made it possible to transform what would be 
for many patients an exploration of the brain 
into an exploration of the pathological condi- 
tions of the brain. The author has adopted 
the policy of attempting to fill the ventricular 
spaces completely with air, so as to obtain as 
complete a ventriculogram as possible under the 
circumstances. He does not limit it to patients 
with so-called silent tumour, but prefers it as 
a preliminary measure where neurological ex- 
amination provides data of localizing value. He 
gives illustrative case-records where cerebral 
pneumography had been used in meningeal 
fibroblastoma, chronic subdural hematoma, 
ependymona, cystic astrocytoma, angioma, tu- 
mours in and about the third ventricle, the 
thalamus, of the pineal body, of the quadri- 
geminal plate, of the cerebellar vermis, of the 
foramen of Magendie. He states that in an 
experience with 250 ventriculograms he has 
been successful except in possibly two instances. 
Ventriculography is a safe procedure and in- 
dispensable to the diagnosis and localization of 
many tumours of the brain. Each patient must 
be treated individually and certain time-tried 
policies must be strictly observed. A _ pre- 
liminary ventriculogram may be of decided value 
in planning the optimum method of operative 
attack. He advocates that injections of air be 
complete, particularly in view of localizing tu- 
mours in and about the third ventricle, aqueduct 
of Sylvius and fourth ventricle. Wide variance 
in operative exposures makes accurate localiza- 
tion here a sine qua non. G. E, LEARMONTH 


Spasmodic Torticollis Treated by the Plastic 
Reduction of Motor Fibres of the Spinal 
Accessory Nerve. Masson, C. B.: Ann. Surg., 
1938, 107: 287. 

In 1934 Dogliotti published the results of his 
operative treatment on the facial nerve for 





relief of spasmodic movements of the facial 
muscles. He thought that if the facial nerves 
on the affected side were severed, the central 
portion carefully split in half, and only one- 
half of the central end sutured to the entire 
peripheral end of the nerve, harmful nerve im- 
pulses could be reduced by at least 50 per cent. 
In so doing the nerve-muscle-threshold would 
be raised, and such impulses that did arise would 
be enough to supply tone to the facial muscles, 
and provide innervation for any of the former 
movements of expression, though not enough to 
cause spasmodic movements. This treatment has 
proved to be effective. Masson advises that this 
principle can be applied in conservative treat- 
ment for spasmodic torticollis. The usual radi- 
eal operation, which consists of severing the first 
three anterior and posterior cervical roots, to- 
gether with intradural section of one or both 
spinal accessory nerves, may rid the patient of 
troublesome spasmodic movements, but leaves 
him with quite a degree of weakness of move- 
ments of the head, neck and shoulder. Two 
cases are reported of the application of Dogli- 
otti’s principle in operation on the spinal acces- 
sory nerve. The nerve was exposed, sectioned 
and re-sutured, as above, at a point just before 
it enters the sternocleidomastoid muscle. In 
both cases a very satisfactory result was ob- 
tained. FRANK TURNBULL 


Functional Disabilities after Simple Fracture. 
Gurd, F. B.: Surg., Gyn. & Obst., 1938, 66: 
489. 


The author discusses the reasons for disability 
but more particularly in reference to acute bone 
atrophy. He does not give much space to 
anatomical abnormalities, non-union or fixation 
of tendons in the region of the fracture. 
Hysterical manifestations and the disability re- 
ferred to as sinistrose are not included. There 
is a type of atrophy manifested clinically by the 
appearance, soon after injury, of swelling, 
marked pain, glazing of the skin, dusky red dis- 
coloration, with the joints stiff and their move- 
ments exceedingly painful. With absolute rest 
the pain soon disappears. On x-ray examination 
of the extremity distal to the fracture there will 
be found decalcification. This is at first patchy 
in distribution, but later becomes markedly 
rarefied generally. This is the chronic stage. 
Dr. Gurd agrees with other writers that the 
cause of this condition is probably to be found 
in the equation ‘‘less than normal function with 
normal blood supply — relative hyperemia’’, 
then decalcification. He quotes J. E. Pritchard 
and his biopsy studies to show the embryonic 
form, osteoblastema, forming bone and tendon 
in the same lesion. With the occurrence of bone 
atrophy the attachments of ligamentous and 
tendinous structures will soften and even detach. 
The osteoblastema is capable of forming synovial 
cartilages, ligaments, tendons and bone and 
these structures are in fact inseparable in fune- 
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tion and in the healing process. In the healing 
of atrophy in the upper extremity absolute rest 
is necessary. Prevention and treatment in the 
lower extremity may well be obtained by rest 
until complete disappearance of interstitial 
cedema and of pain with the later use of an un- 
padded walking cast. Hot baths increase the 
local metabolic processes and thus bring about 
relative decreased blood supply to the bone with 
increased calcification. Massage increases the 
muscular blood supply and so limits that readily 
available for the bone. Massage should never be 
used when it gives pain. FRANK DoRRANCE 


Obstetrics and Gynecology 


Hemorrhagic Disease of the Newborn. Javert, 
C. T.: Am. J. Obst. & Gyn., 1938, 35: 200. 


The incidence of hemorrhagic disease is 0.773 
per cent in the hospital, and 0.304 per cent in 
the outdoor service. Parturitional factors are 
prolonged and severe labour, anesthesia and 
analgesia and increased blood loss during the 
third stage of labour. Maternal debility, ante- 
partum complications and age appear to have 
an influence. The intrauterine origin of hemor- 
rhagie disease is more than probable. Increased 
circulatory tension caused by the forees of 
labour may produce a separation of the capil- 
lary endothelial cells or actual rhexis of smaller 
blood vessels, thereby producing multiple 
hemorrhagic lesions in the various organs. The 
multiplicity of the lesions suggests that the con- 
dition is a generalized systemic process. 

One-third of the patients began to bleed dur- 
ing the first 24 hours of life, only 2 began to 
bleed after the first week. Bleeding precipitated 
by vascular trauma probably continues when the 
clotting or bleeding mechanism is abnormal. 
The fetal factors were immaturity and pre- 
maturity, anoxemia and prolongation of the 
bleeding time. The use of the mother as a 
blood donor is open to criticism. Rest of the 
bleeding organs, sedation and the administration 
of intramuscular blood are important. Trans- 
fusion is indicated when these measures fail, 
and in the presence of anemia. Two and one- 
half per cent of 439 neonatal deaths were due 
to hemorrhagie disease. The fetal vessels of the 
placenta offer an excellent opportunity of study- 
ing the fetal blood at the time of delivery. The 
same factors which cause excessive bleeding in 
the mothers probably predispose the infants to 
abnormal bleeding. Ross MITCHELL 


The Significance of the Weakly Positive 
Ascheim-Zondek Test. Tenney, B. and 
Parker, F.: New Eng. J. Med., 1938, 218: 561. 


Reports on the Ascheim-Zondek tests for preg- 
nancy in the Boston City Hospital are grouped 
as positive, weakly positive, and negative. In 
the definitely positive and negative tests there 
is no doubt about the interpretation. In the 
weakly positive cases there is often confusion. 


The authors have followed 60 cases in which the 
report was weakly positive. 

The pregnancy-urine prolan is thought to be 
of placental origin, although it is so similar to 
the luteinizing hormone of the pituitary that 
its separate entity is not a certainty. It is this 
prolan that gives the positive Ascheim-Zondek 
test. In the first two or three weeks following 
conception, injection of urine gives only a 
follicle-stimulating effect in immature rats. 
Following this early phase, enough pregnancy 
prolan is present in the urine to produce defi- 
nite corpora lutea in the immature rat. There 
is an intermediate stage where there is luteiniza- 
tion of the follicle cells without the formation 
of a distinct corpus luteum. This is the weakly 
positive test. 

In a woman with a twenty-eight day cycle 
the Ascheim-Zondek test, made six weeks from 
her last regular period, should be definitely 
positive in a normal pregnancy. No patient 
with a weakly positive test had a normal preg- 
naney. This is of value in the treatment of 
threatened miscarriage. Such eases are apt to 
occur in the second and third months of preg- 
naney. A positive test at this time gives a good 
prognosis, while a weakly positive test gives a 
practically hopeless one. A weakly positive test 
is the first probability that one is dealing with 
a blighted ovum or an unhealthy pregnancy 
which will terminate in a miscarriage. A test 
is of prognostic value in a pregnant patient 
with staining in the second or third month. 

In 12 of the 60 cases there was a tubal preg- 
naney; in 5 eases the fetus was dead; in the 4 
non-pregnant patients 2 had hyperplasia of the 
endometrium and 2 had tubo-ovarian abscess. 
These are difficult to explain. CE#strogenic hor- 
mones are the essential cause of endometrial 
hyperplasia. This may be the result of an 


‘excess of the follicle-stimulating hormone of the 


pituitary. In the case of the tubo-ovarian 
masses where the ovary had been destroyed 
there may have been some castration effeet on 
the pituitary. There was one case of hydatid 
mole. While an extremely high hormone con- 
tent of the urine is present in well-advanced 
eases of hydatid mole and chorionepithelioma it 
is not present in the early stages. 

After the first few weeks of pregnancy a 
weakly positive Ascheim-Zondek test indicates 
some abnormality. A weakly positive Ascheim- 
Zondek test may be of as much value as a posi- 
tive or negative one. LILLIAN A. CHASE 


Urology 


Urinary Tract Disturbances Referable to 
Cervicitis. Nelson, O. A.: J. Urol., 1938, 39: 
361. 


During the last two years several papers have 
appeared which deal with infection of the cervix 
in relation to diseases and symptoms of the 
urinary tract. Experimental and clinical find- 
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ings justify the conclusions that cervical infec- 
tion often does extend to the urinary tract. The 
tri-symptom complex which frequently presents 
itself is frequency of urination, backache, and 
leukorrhea. The common finding on cysto- 
scopic examination is trigonitis, with granular 
urethritis, and stenosis at the urethro-vesical 
junction. Other complications may arise, for 
example, upper urinary tract infection, and 
urinary lithiasis. 

Infection in the deep portion of the cervix 
wil) at times not be discernible on either inspec- 
tion or palpation. With the object in view of 
stopping the extension of the infection from the 
cervix to the urinary tract cauterization will 
usually fail to bring about the desired results. 
The author advises the Sturmdorf type of opera- 
tion which, in the majority of instances, has 
brought about the relief desired. J. V. BERRY 


Ciinical Analysis of Therapeutic Measures in 
the Management of Pyogenic Prostatitis. 
O’Connor, V. J.: J. Urol., 1938, 39: 156. 


From a critical survey of the measures used 
in the treatment of pyogenic prostatitis one 
must decide that there is no standard treatment 
which can be applied with equal effect in all 
instanees. The author points out from a series 
of experiments with dogs, that over-frequent 
and too vigorous massage of the prostate gland 
results in rupture of the alveolar wall and in 
scattered cyst formations. O’Connor demon- 
strated further that, by massage, the gland could 
be traumatized to the extent that a marked 
round-cell infiltration resulted. The conclu- 
sion at which he arrives was that intelligent 
application of prostatic massage will be a benefit 
to most patients, but if carried out too fre- 
quently or for unduly prolonged periods there 
may be unfavourable reactions. A recognition, 
and elimination if possible, of the systemic focus 
seems the most important single consideration. 

Treatment of the prostate itself should be 
primarily directed toward the relief of symp- 
toms and, secondly, to the removal of persistent 
glandular infection. That chemotherapy may 
aid us.in certain instances of pyogenic infection 
has been demonstrated repeatedly, the two most 
important agents being mandelic acid and sul- 
phonamide. J. V. BERRY 


Neurology and Psychiatry 


Intraspinal Tumours in Infancy and Childhood. 
Ingraham, F. D.: Am. J. Surg., 1938, 39: 342. 


In any infant or child presenting symptoms 
or signs referable to early pressure on the spinal 
cord, the possible presence of a tumour should 
be suspected. The history may be helpful, but 
objective observation must be chiefly relied 
upon. A complete neurological examination 


should be done, including not only observation 
of motor activity, reflexes, ete. but a sensory 
This latter can be done with 


examination. 
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patience even in a young and irritable infant. 
Cerebrospinal studies are valuable. Ingraham 
reports 16 cases in patients ranging from ten 
weeks to eleven years. Weakness of some sort 
was the presenting sign in 11 and pain in only 
five. The early diagnosis that was most fre- 
quently made on these cases was anterior polio- 
myelitis. In retrospect, there was not a single 
case in the series in which diagnosis could not 
have been made at an earlier date. In the 
majority of these patients slightly earlier diag- 
nosis would have made a great difference in the 
end-result. All of these patients were operated 
upon. A fair proportion with rapidly growing 
malignant tumours had temporary relief from 
symptoms, and those with benign tumours (6) 
have been well since operation. FRANK TuRNBULL 


Blood Loss in Neurosurgical Operations. White, 
J. C., Whitelaw, G. P., Sweet, W. H. and 
Hurwitt, E. S.: Ann. Surg., 1938, 107: 287. 


A large volume of blood is lost in major 
neurosurgical operations in contrast to the com- 
paratively moderate amount lost during opera- 
tions on the abdominal viscera, the thorax, and 
the extremities. In the course of extensive intra- 
cranial operations or laminectomy for tumour 
this hemorrhage averages from 500 to 1,500 c.e. 
In spite of excessive bleeding, neurosurgical pa- 
tients rarely go into shock if less than 1,200 c.c. 
of blood is lost, unless the hemorrhage is rapid, 
or damage is done to the centres which control 
circulation and respiration. These patients 
tolerate long operations well and consequently 
allow a meticulous technique of hemostasis. 
Ether or nitrous oxide as anesthetics cause ex- 
cessive bleeding. Infiltration of novocain-epine- 
phrine solution into the scalp, supplemented by 
basal narcosis with avertin, is preferable. Re- 
placement of blood lost during any extensive 
craniotomy is best carried out by a constant 
infusion of 5 per cent glucose in normal saline. 
One thousand to 1,500 ¢.c. administered in this 
way will take care of a gradual loss of a litre of 
blood. After a sudden brisk hemorrhage, or 
failure of the organism to compensate for an 
excessive loss of blood, the infusion apparatus 
is available for the transfusion of citrated blood. 
Ordinarily, a single transfusion of 500 c¢.c. is 
sufficient after a hemorrhage of from 1,200 to 
1,500 e.e. FRANK TURNBULL 


Therapeutics 


Immediate Surgery in Acute Cholecystitis. 
Clute, H. M. and Lembright, J. F.: New Eng. 
J. Med., 1938, 218: 72. 


Surgical opinion is gradually shifting toward 
immediate operative treatment of acute chole- 
cystitis. ‘‘Acute cholecystitis’? implies an in- 
fection of the gall-bladder. This is misleading. 
Most pathologists now agree that obstruction of 
the cystic duct is the primary factor and infec- 
tion is almost always a secondary phenomenon. 
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In the authors’ experience a stone was impacted 
in the cystic duct in 28 of 29 cases. Obstruc- 
tion may also be caused by edema. The develop- 
ment of oedema, necrosis, gangrene or perfora- 
tion in the wall of the gall-bladder is therefore 
immediately dependent upon the extent to which 
the blood supply of the gall-bladder is involved 
by the swelling around the eystie duct. Bacteri- 
ological studies agree that infection of the gall- 
bladder is probably not the primary etiological 
factor. 

In many respects the clinical picture of the 
early case of acute cholecystitis is identical with 
that of any early case of an ovarian cyst with a 
twisted pedicle, and the course after operation 
in each case is much the same. Obstruction is 
first in the course of events in acute cholecystitis, 
and is prerequisite to infection. Immediate re- 
moval of the obstructed viscus before infection 
has occurred is the procedure of choice. In 
many cases, however, there is a delay of several 
days before the surgeon is consulted, and it is 
often impossible to decide if infection has been 
superimposed on obstruction. 

In theory it is best to operate on most cases 
within 48 hours of onset, in practice there is 
seldom an opportunity to do so. In 12 of 29 
cases operation was performed 4 days or less 
from the time of onset. In these eases con- 
valescence was easy and comfortable. These 
eases did not react after operation in any way 
like eases of abdominal infection. In 16 cases 
operation was performed 5 to 15 days after the 
acute attack. All these patients recovered, but 
several had a stormy convalescence; some had 
serious post-operative complications. The de- 
layed operation is infinitely harder than the 
early one. Five patients had stone in the com- 
mon duct. Only one of the stone cases showed 
jaundice; 4 other patients had jaundice but no 
stones in the common duct. C£dema about the 
junction of the cystic and common ducts was 
repeatedly noted. 

The pathology of late cases of acute chole- 
cystitis may be most deceptive; there is a very 
high percentage of error in correct diagnosis, 
particularly in the later stages. In late cases 
the authors observe the patient for hours or days 
while giving him fluids and glucose. If there is 
evidence of spreading infection, as suggested by 
a rising white-blood-cell count, a rising fever 
and heightening pulse, the authors favour im- 
mediate drainage of the gall-bladder. If the 
infection seems to be subsiding, delay and later 
operation is done. LILLIAN A. CHASE 


Immediate or Delayed Treatment of Acute 
Cholecystitis. Liver Shock and Death. Cave, 
H. W.: Surg., Gyn. & Obst., 1938, 66: 308. 


In acute inflammatory disease of the gall- 
bladder care in judging the individual cases is 
of utmost importance if operative mortality and 
post-operative complications are to be kept at a 
minimum. The ‘‘immediate’’ group include 


such surgeons as A. J. Walton, Graham, Leriche 
and Cotte; Finney and others are in favour of 
treating the acutely inflamed gall-bladder in 
much the same manner as the acute appendix. 
The author has reviewed these writers and finds 
they should really be considered ‘‘early’’ opera- 
tors. That is, the majority consider 48 hours to 
7 days may be utilized in preparing the patient, 
although gangrene and rupture may be con- 
sidered as ‘‘immediate’’ indications, but proper 
preparation is as essential. Practically 90 per 
cent of patients acutely ill with acute chole- 
cystitis will find the acute stage to subside. It 
is well to wait 24 to 36 hours to observe the 
temperature, pulse, and white blood count. 
Liver shock and death may be of 3 types: (1) 
in patients with chronic cholecystitis with jaun- 
dice, failure to regain consciousness with in- 
creased temperature and pulse rate and death 
in 36 hours; (2) in obstructive jaundice with 
choledochostomy satisfactory progress for 3 to 
4 days become delirious and comatose; (3) dis- 
eased pancreas and bile ducts without jaundice, 
after satisfactory progress for a few days ap- 
parent circulatory failure occurs. These might 
be prevented by more thorough blood chemistry 
examinations and particularly the estimation of 
xanthoprotein, indican and cholesterol esters, 
the sedimentation rate. Urea nitrogen variation 
warrants liberal use of water and above all as- 
surance of glycogen storage. Blood transfusions 
after prolonged operating time or blood loss 
should be done. FRANK DORRANCE 


Ra at and Experimental 
Medicine 


Identical Cancers in Identical Twins. Phillips, 
R. B., Proc. of the Staff Meetings, Mayo 
Clinic, 1938, 13: 209. 


Twin sisters of the identical type both as. 
veloped bilateral mammary carcinoma. The 
tumour was thought to be primary in each breast 
in each sister, in all probability. The first twin 
developed a tumour in the right breast in 1927, 
the second twin a tumour in the right breast 
in 1930. The first twin developed a tumour in 
the left breast less than a year after she had 
developed one in the right. The second twin 
developed her tumour in the left breast two 
years after she had shown the first tumour. All 
four tumours were carcinomata. Ten years 
after her first breast tumour, the first twin de- 
veloped bilateral ovarian carcinoma. The ques- 
tion is brought up as to the treatment which 
should be given the second twin. Will she de- 
velop ovarian cancer; should she be given pro- 
phylactie deep roentgen therapy; should the 
ovaries be removed to prevent the onset of 
cancer ? 

The family history was that a paternal aunt 
of the twins had died of cancer of the breast at 
45. Their elder sister had a ‘‘lump’’ removed 
from her breast in 1927 and is now alive and 
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well at 55. The father and mother died at 75 
and 80, respectively, presumably without can- 
cer. This case adds one more interesting ex- 
ample to the list of tumours in twins. It is of 
peculiar interest because of the development of 
bilateral primary tumours of the breast in both 
twins. We will look forward to a completion of 
the story that the second twin develops ovarian 
cancer, or that she lives many years without it. 
The record will be equally valuable in either 
ease. MADGE THURLOW MACKLIN 


Hygiene and Public Health 


The Contribution of Industry to Medicine. 
Bashford, H. H., Proc. Roy. Soc. Med., 1938, 
31: 185. 


Dr. Bashford is the chief medical officer of 
the British Post Office and in this capacity he 
supervises the health of some 260,000 employees. 
The age of these employees ranges from 14 to 60, 
and many occupational groups are ineluded. 
The medical service of the post office has been 
in operation for three-quarters of a century, 
and its records lend themselves in a rather 
unique fashion to research into the significance 
of various medical or surgical conditions. The 
author records briefly some of the investigations 
that have been made. 

The experience with pulmonary tuberculosis 
has not been good. Only 50 per cent of new 
eases are able to return to work, and nearly 
half of these are compelled to give up on ac- 
count of recurrence or other conditions. 

In the ease of gastric and duodenal ulcer the 
experience is also unsatisfactory. Thirty-one 
per cent of ulcer cases, confirmed by x-ray, incur 
a month’s sick leave or more every year, an- 
other 27 per cent from two to four weeks’ sick 
leave. 

On the other hand experience has enabled 
the post office to relax some of their restrictions 
on the employment of adolescents with albu- 
minuria. About 5 per cent of young boys and 
16 per cent of girls show albuminuria at the 
time of the employment examination. The ex- 
perience of those who have actually been em- 
ployed has been very favourable. So much so 
that in the opinion of Dr. Bashford albuminuria 
per se in young persons is of no material im- 
portance. 

An interesting observation which is in line 
with certain observations elsewhere is to the 
effect that the present generation is actually 
heavier and taller than the past. Actually the 
boys in the post office group average 16 pounds 
more in weight and 114 inches more in height 
than the boys from the same sort of environment 
25 years ago. 

The quite extensive experience of the post 
office with anti-catarrhal vaccine was not im- 
pressive and led to the opinion that the pro- 
eedure was not justified by the results secured. 
A somewhat similar conclusion was reached 





after a rather limited trial of vocational 
guidance. 

_ With regard to quarantine of contacts with 
cases of communicable disease the earlier re- 
strictions have been greatly relaxed, with a 
resultant saving of thousands of days of lost 
time and no evidence of an increase in secondary 
eases among the staff. Data are given that in 
the age group concerned 1 out of every 251 
contacts with searlet fever contract the disease, 
1 out of every 670 measles contacts and 1 out of 
every 274 diphtheria contacts. This would ap- 
pear to be altogether too small a percentage of 
secondary cases to warrant quarantine of all 
contacts. FRANK G. PEDLEY 


The Influence of Moderate Carbon Monoxide 
Poisoning upon the Ability to Drive Auto- 
mobiles. Forbes, W. H. e¢ al., J. Indust. Hyg. 
& Toxicol., 1937, 19: 598. 


In eleven experiments upon 8 normal men it 
was found that their performances in simple 
tests of reaction times, binocular vision, coordi- 
nation of the hand and eye, ete., were unaffected 
by breathing carbon monoxide until their blood 
was 30 per cent or more saturated. At 45 per 
cent saturation their performance was only 
slightly impaired. Subjectively, they felt nor- 
mal at 30 per cent saturation or less, but at 45 
per cent both appeared and felt unequal to 
driving a car because unable to think of many 
things at once. The pulse, respiration and blood 
sugar.were unchanged up to 30 per cent satura- 
tion. FRANK G, PEDLEY 


@ bituaries 


Dr. William Edmund Anderson, of Lake Alma, 
Sask., died on May 13th in his 67th year. 

Although in ill health for a number of years, Dr. 
Anderson practised his profession until his recent 
serious illness. A native of Orillia, Ont., he received 
his higher education in the Ontario College of 
Pharmacy, also in California, South Bend, Indiana, 
and Queen’s University (1910), coming to Saskatche- 
wan in 1919. 

He was a capable artist and a lover of good 
music. 





Dr. E. Douglas Aylen, of Montreal, died on: May 
14, 1938, in his 67th year, following an illness lasting 
eight years. He was born at Aylmer, Que., the son 
of the late John Aylen, M.D., LL.B., and received his 
medical training at McGill University from which he 
graduated in 1893. He was an intern for two years 
at the Montreal General Hospital and then opened 
his practice at Hochelaga. He retired eight years ago 
when his health: failed. 





Dr. James Lyons Biggar, of Toronto, died on June 
2, 1938, after an illness of several months. He was 
born in Toronto and had just passed his sixtieth birth- 
day. He was a graduate of the University of Toronto 
1903). 
; Dr. Biggar served in the South African and the 
Great War, and prior to 1914 practised medicine at 
Toronto, Tillsonburg, Ont., Edmonton, Alta., and 
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Victoria, B.C. He had been head of the Canadian 
Red Cross since May, 1926. In the early years of 
his career he was house surgeon at the Toronto 
Hospital for Sick Children and on his return from 
service overseas in 1910 he became assistant medical 
adviser to the Board of Pensions at Ottawa. He 
served as a private and then as a corporal in the South 
African War, and in the Great War was an officer in 
the Canadian Army Medical Corps, with the rank of 
Lieutenant-Colonel. 





Dr. Overton William Bradley, of Montreal, died on 
May 29, 1938, in his sixty-third year. He had prac- 
tised in the district of Point St. Charles for thirty- 
five years, 





Dr. Harry Howard Galloway died at his home in 
Alameda, Sask., May 4th, after several months’ illness. 
The son of William and Mary Jane Galloway, of 
Oxbow, Sask., he was born on November 6, 1879, in 
Bethany, Ont. He came with his parents in early 
years to reside in the Oxbow district, and after at- 
tending high school, graduated in medicine from 
Trinity University, Toronto (1906). In 1907 he located 
in practice in Alameda, where he had resided since. 
He was widely known over the entire southern 
portion of the province, and took an active interest 
in all community activities, a keen student of political 
economy. He was for long District Health Officer. 





Dr. George L. Hume, of Sherbrooke, Que., died 
suddenly on May 31, 1938, aged sixty-nine. He had 
practised in Sherbrooke for thirty-three years, and was 
a graduate of McGill University (1898). 





Dr. Richard John Ledwell, of Charlottetown, 
P.E.I., died on May 31, 1938, aged sixty-three. He 
was born in Charlottetown in 1875, son of Mrs. 
Catherine Ledwell and the late Captain J. H. Ledwell. 
He attended St. Dunstan’s University and Prince of 
Wales College. He entered Tuft’s College, Boston, 
for the study of medicine and graduated from this 
institution in 1901, when he entered the Boston City 
Hospital. Later he entered the Boston Emergency 
Hospital, before returning to Charlottetown where he 
practised for 33 years. 

Besides his widow, he is survived by one son, 
John 8. Ledwell, M.D., C.M., of Charlottetown, and his 
mother, Mrs. Katherine Ledwell. 





Dr. Fernandoy Duharte Llorens, of Sheet Harbour, 
N.S., died after a brief illness, on June 8, 1938. He 
was thirty-eight years of age. Dr. Llorens was a 
native of Cuba. He graduated in Arts from the Uni- 
versity of North Carolina and, after teaching school 
for a short time in Georgia, came to Dalhousie, taking 
his medical degree in 1931. He went into practice on 
Nova Scotia’s eastern shore, settling in Sheet Harbour 
in 1935, where he soon established a reputation among 
his colleagues as an expert diagnostician. He is sur- 
vived by his widow, the former Mildred Caldwell, of 
Falmouth, his son, Thomas, aged eight, and daughter, 
Dolores, aged five. 





Dr. James Moore, of Trowbridge, Ont., died on 
April 10, 1938. He was a graduate of the Medical 
Faculty of Trinity University (1900). 





Dr. GEORGE PIRIE: AN APPRECIATION 


Dr. Pirie was a great clinician and while he had 
every confidence in the modern laboratory methods of 
diagnosis he felt that these methods should be used 
in proving the diagnosis, and that the findings were 
only of value where they correlated the history and 
physical findings of the trained clinician. He believed 
there was less chance of error with a careful and 
thorough physical examination than in a diagnosis 
made, partly at least, by laboratory procedures, and 


often completed by individuals with no intimate con- 
tact with the patient. 

He was particularly interested in the abnormal 
heart and it was in these cases where he demon- 
strated his ability to diagnose and outline a prognosis 
frequently earlier than and more accurate than those 
arrived at through laboratory methods. He worked 
out a graphic interpretation of heart sounds and their 
relation to each other, giving the clinician a means 
of early diagnosis of heart involvement. In addition 
he was convinced that the prognosis in pneumonia 
eould best be made by attention to the heart sounds, 
particularly the second aortic, regardless of the amount 
of lung involvement. In this he was almost invariably 
correct. 

Dr. Pirie’s greatest forte was his ability to teach, 
and though his footsteps will no longer be heard in 
the wards of the Children’s Hospital, his teachings, 
not only to students but to house physicians, visiting 
physicians and fellow staff men as well, will aid the 
sick child both here and wherever our physicians 
travel. No matter how far forward methods of diag- 
nosis other than clinical may advance, the good clini- 
cian, as exemplified by George Pirie, will still be the 
foundation of successful medicine and sound practice.* 

ALAN BROWN 





Dr. Alexander White Richardson, of Kingston, 
Ont., died on April 23, 1938, after a long illness. He 
had been a resident of Kingston since 1895. 

For some years Dr. Richardson was minister of 
First Congregational Church, Kingston. While in that 
charge he entered the School of Medicine at Queen’s 
University and graduated in 1899. He resigned his 
pastorate in 1902 and until his fatal illness practised 
medicine. He served as alderman for three years and 
was mayor of his city in 1916. 





Dr. Hugh Ross, of New Glasgow, N.S., died at his 
home on May 31, 1938, in his seventy-first year. Born 
at Telford, Pictou County, Dr. Ross graduated from 
McGill University in 1894 and did post-graduate work 
in New York and London. He practised in Stellarton 
for seven years, then moved to Canso, where he was 
medical officer of the Commercial Cable Company at 
Hazel Hill for eighteen years. After further post- 
graduate work in London in 1922 he settled in New 
Glasgow. He was senior member of the staff of the 
Aberdeen Hospital. 

Surviving him are his widow and three sons, Ian 
G. Ross, LL.B. and William Hugh, at home, and Donald 
at Washington. 





Dr. John Garth Toombs, aged 39, of Moose Jaw, 
died on May 5th in Providence Hospital. 

Dr. Toombs was born at Mount Stewart, P.E.L., 
in 1899, the son of Dr. and Mrs. J. D. Toombs. He 
received his primary education in Charlottetown and 
took his Arts course in Mount Allison College, Sack- 
ville, N.B. He graduated from Dalhousie University 
with his medical degree in 1927. Dr. Toombs was an 
intern in the Victoria General Hospital, Halifax, prior 
to coming to Moose Jaw. He took a post-graduate 
course in London, England, in 1935, and again in 
Chicago in 1937. Dr. Toombs came to Moose Jaw in 
1928 and joined with Dr. G. S. Goodwin in practice. 

He enlisted in the 105th overseas battalion in 
1915, went overseas in 1916, transferred to the signal 
corps, and was attached to the Second Canadian 
Machine Gun Corps as a signaller. He received his 
commission as a medical officer in the 10th Field 
Ambulance in 1929, and two years later was promoted 
captain. In 1933 he was transferred as medical officer 
to the King’s Own Rifles, which appointment he held 
to his death. 


* Biographical and other details about Dr. Pirie 
have appeared in the Journal, 1938, 38: 619, and are, 
therefore not repeated here.—[Eb.] 
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Dr. Toombs was one of the medical officers of 
the St. John Ambulance Association, an honorary 
member of the Order of St. John of Jerusalem, and 
an enthusiastic exponent of the teaching of ‘‘first 
aid’’. He was a member of the Moose Jaw Military 
Service Institute, the Elks lodge and the Moose lodge. 

Dr. Toombs married Doris Leard, daughter of the 
late Dr. and Mrs. A. W. Leard, in 1929, and is sur- 
vived by his widow; one son, his mother, one brother, 
and three sisters. He was buried with full military 
honours. 





Dr. John Farrell Wood, of Manitou, Man., died on 
May 7th. He was born in St. Jean Baptiste, Man., 
but was raised on his father’s farm in the Miami 
district. He graduated in Medicine in 1914 from the 
Manitoba Medical College and in the fall of that 
year enlisted for active service with the R.A.M.C. 
He served in the war areas of Gallipoli, Egypt, 
Mesopotamia, and France, and received decorations for 
his services. At the time of his death he held the 
position of Medical Officer of the Manitoba Mounted 
Rifles, holding the rank of Major. On his return 
from overseas Dr. Wood entered into partnership at 
Manitou with Dr. I. H. Davidson, and later took over 
the entire practice. He was the Medical Officer of 
the Municipality of Pembina and of Manitou, took an 
interest in the sports’ organizations of the town and 
was an ardent golfer. He is survived by his widow 
and one daughter. 


News Items 
Alberta 


Officers of the Canadian Medical Association, 
Alberta Division, and others have been making a 
tour of various districts in the province. The follow- 
ing program was carried out: Dr. C. R. Bunn, Presi- 
dent-elect, gave addresses on ‘‘Aims and objects of 
district meetings; Representatives on the Nominating 
Committee and Board of Representatives.’’ He also 
discussed medical economics, federation with the 
Canadian Medical Association, and urged all members 
to attend the annual meeting of the Association next 
September. Dr. G. R. Johnson, Honorary Secretary 
of the Canadian Medical Association, Alberta Division, 
and Registrar of the College of Physicians and 
Surgeons of Alberta, discussed the workings of the 
College and the importance of the Association and the 
College working in the closest cooperation. 

Dr. W. H. MeGuffin, Chairman of the Provincial 
Cancer Committee, stressed the importance of the new 
Cancer Control Organization, and with great detail 
showed how all of the citizens could and should assist 
this great forward movement for the benefit of man- 
kind. At each place visited he met committees of 
members of our profession as well as laymen. 

Dr. W. A. Lincoln, F.R.C.S.(Eng.), made a strong 
plea for the family physician and reliance on clinical 
knowledge rather than showing too great dependence 
on the laboratory and mechanical means of diagnosis. 
He also gave a paper on acute abdominal lesions which 
was much appreciated. 


The College of Physicians and Surgeons of Alberta 
has made a survey of a portion of the province which 
suffered from drouth, and found many municipalities 
without physicians where formerly they had them. In 
the north-eastern area there were twenty-five fewer 
physicians than formerly. The following facts were 
noted. 

That tax assessments were greater than the re- 
quirements, by a large amount, to provide for those 
who did not pay; that money could be found for seed, 
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feed for stock, and oil for tractors, but for people 
who were ill the federal authorities gave no assistance. 
The hospitals were advised that no accounts would be 
guaranteed for services to the people presently on 
relief or to indigents, unless they continued to be on 
relief after the present crop was harvested. That 
physicians in the worst dried-out areas received the 
least consideration. That in most of these dried-out 
districts the population had not decreased measurably 
but no medical services were to be had. 





The Annual Refresher Course presented by the 
University of Alberta was held in May as usual, but 
with a larger attendance than formerly. Over fifty 
physicians attended, though some were able to remain 
a day only. The efforts of the Medical Staff of the 
University are greatly appreciated by the Provincial 
Medical Association as a whole, as well as by those 
who were privileged to be present. 





The Workmen’s Compensation Board is endeavour- 
ing to change the form of report (first) of the injured 
workmen, and are hoping that the new form will 
prevent errors in names, delays in accepting re- 
sponsibility, increase the promptness of accepted 
claims being paid, and reduce the work of the office 
staff. If it does half what is thought it might do, 
from the Board’s standpoint, without transferring the 
burden to the doctor, it will be well worth while. 

G. E. LEARMONTH 


British Columbia 


An anonymous donor, who is a Vancouver citizen, 
has made a cash gift of $50,000 to the British Columbia 
Cancer Foundation. This donation is to be used in 
connection with processing radium at present in the 
hands of the Foundation and to open a temporary 
clinic in one of the buildings on the property of the 
Vancouver General Hospital. 








The City Council of Vancouver has sold to the 
provincial government the property upon which the 
Vancouver Institute for Diseases of the Chest has 
been built. It had only recently been discovered that 
this property was owned by the City of Vancouver. 
The property was sold for $1.00. 





The negotiations with Commissioner Fraser, of 
Burnaby, a municipality adjoining Vancouver, regard- 
ing the membership of that municipality in the 
Metropolitan Health Board are progressing satis- 
factorily, and it is anticipated will be completed 
shortly. D. E. H. CLEVELAND 





Manitoba 


The forms in connection with the Maternity 
Survey in the Province of Manitoba have been sent 
out. The survey started on May 1, 1938, and is made 
possible by the cooperation of the Rockefeller Founda- 
tion, the Dominion Department of Health, and the 
Manitoba Department of Health and Public Welfare. 
A fee will be granted to the doctors who file com- 
pleted records. It is expected that the survey will 
not only yield valuable statistical information but will 
assist in raising the standard of obstetrical care in 
the province. 


It is announced that the Sisters of Charity of 
St. Hyacinthe, Que., will build a hospital at Flin 
Flon, where the Hudson’s Bay Mining & Smelting 
Company’s mines are situated. It is this Order who 
built St. Anthony’s Hospital at The Pas. 





Dr. L. A. Sigurdson gave an interesting talk on 
Iceland’s medical history at the meeting of the Medi- 
eal Club in the Medical Arts Club Rooms on April 
28th. A number of slides illustrative of the island’s 
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THE DEBILITATED PATIENT 


and 


THE ATHLETE 
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scenery and culture were shown. Dr. Sigurdson stated 
that there were more Icelanders in Winnipeg than in 
any other centre outside Reykjavik, the capital of 
Iceland. Dr. S. J. Johannesson was present at the 
meeting, and spoke of the thirty-one years he spent 
in Iceland before coming to Canada. Dr. Sigurdson 
announced that on the evening of Monday, April 26th 
four hundred Icelandic citizens had met at dinner to 
honour Dr. Johannesson on the occasion of his 
seventieth birthday and as a mark of appreciation of 
his Icelandic poetry. 





Dr. Omar G. Hague, former Radiologist at St. 
Boniface Hospital, on June 1st began action in the 
Court of King’s Bench to compel the Cancer Relief 
and Research Institute to place him on the list of 
physicians entitled to receive radium. In his claim 
he states that up to January 4, 1938, he was entitled 
to obtain radium and radium emanations from the 
Institute and that on that date he was informed he 
was no longer so entitled. Dr. Hague asks for a 
mandamus and $5,000.00 and costs. 

The Cancer Relief and Research Committee was 
organized several years ago to control the administra- 
tion of radium owned by the province. It has eighteen 
directors, three each being nominated by the Uni- 
versity of Manitoba, the Union of Manitoba Muncipi- 
palities, the Provincial Government, the Manitoba 
Medical Association, and the Winnipeg Medical 
Society, with three members at large. The present 
chairman is Mr. R. G. Persse. 





On June ist a four-roomed structure, added to 
the King Edward Hospital and built at a cost of 
$13,600.00, was formally presented to the City of 
Winnipeg by Sister Edith Patricia, daughter of the 
donor, the late Martin T. McKittrick. The addition 
will be used for the examination of tuberculous 
suspects. 





The Sanatorium Board of Manitoba has deter- 
mined that a memorial to the late Superintendent of 
Manitoba Sanatorium, Dr. D. A. Stewart, will be 
erected on the grounds of the Sanatorium at Ninette. 
A committee is arranging the details. 


Ross MITCHELL 


New Brunswick 


The Imperial Order, Daughters of the Empire, of 
Saint John, have sponsored the well-baby clinics in 
the city. These clinics will be held in the Health 
Centre under the supervision of Dr. W. F. Porter and 
Dr. Stanley Bridges. 





The new intern staff at the Saint John General 
Hospital have assumed their duties. The larger 
number are final year students from Dalhousie Uni- 
versity. In the last few years this type of house 
physician has proved of eminent value in the smooth 
working of the clinical departments of the hospital. 





The Provincial Government has recently authorized 
an expenditure of considerable funds for alterations 
and extensions at the Provincial Hospital. This will 
allow for an increase in accommodation of approxi- 
mately 150 patients in this institution. 





Plans for the extensions to room accommodation 
and new galleries at the St. John Tuberculosis Hos- 
pital are being advanced satisfactorily. 


Dr. Gordon Corbett, of Saint John, has returned 
after a four months’ intensive course in pediatrics, 
during which time he studied at clinics in New York, 
Philadelphia, St. Louis and Montreal. 





Dr. Kenneth Sullivan is at present doing post- 
graduate work at Baltimore. 
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Dr. J. P. MeInerney is substituting for Dr. J. 
M. Barry this year as an examiner in Medicine at 
Halifax for the Dominion Medical Council. 





Dr. Charles MeMillan, M.O.H. for the Southern 
District of New Brunswick is being congratulated on 
the success of the Provincial Musical Festival just 
completed. Dr. McMillan has been President of the 
Provincial Musical Festival Organization for the past 
two years. 





A group of medical militia officers went to Boston 
in the first week in June, as specially invited guests, 
to attend the 300th anniversary of the formation of 
the Ancient Honorable Artillery Company of Massa- 
chussetts. Included in this group were Lieut.-Col. V. 
D. Davidson, Lieut.-Col. R. A. Hughes, Lieut.-Col. C. 
M. Pratt, and Lieut.-Col. D. C. Malcolm. 





Dr. J. M. Barry, Registrar of the College of 
Physicians and Surgeons of New Brunswick has been 
confined to hospital and his home during the last 
month suffering from a carbuncle. 





Dr. W. F. Porter, of Saint John, read a paper on 
‘<TIntracranial hemorrhage in the new-born’’, at the 
meeting of the Washington County Medical Society 
at Eastport, Me., on May 26th. 





Dr. W. W. White, of Saint John, has been confined 
to his home by illness for many weeks. 


A. STANLEY KIRKLAND 





Nova Scotia 


Wednesday afternoons and Sundays off will be 
the rule for the Truro profession during the summer 
months, according to regulations they have announced 
to the public. A relay of three doctors will be on 
duty during the closing periods and all work will be 
referred to them. Similar plans have been used in 
some of the mining towns where most of the patients 
are on the check-off system, but the Truro move is, 
so far as we know, a pioneer effort among the ordinary 
communities in Nova Scotia. 





Dr. Allan R. Morton (Dalhousie ’25) has been 
appointed City Health Officer for Halifax, succeeding 
Dr. W. Bruce Almon who retired after many years of 
service. Thoroughly trained in psychiatry and in 
chest work as well as in general medicine Dr. Morton 
is well fitted to deal with the problems most pertinent 
in the public health of Halifax. 





United Mine Workers in a sub-district convention 
at Glace Bay expressed disapproval of the present 
check-off plan for doctor’s fees. The miner pays forty 
cents per week to his doctor, seventy cents in all for 
hospital and medical care. Such an amount, it was 
felt, should be sufficient to cover all expenses, but, 
under the present system, the advice and care of 
specialists in Halifax, Montreal and other centres, 
when necessary, calls for extra expenditure. Most 
popular suggestion and plan to be followed for further 
investigation is that a central clinic be established 
in conjunction with the. two Glace Bay hospitals, em- 
ploying a full-time, salaried staff trained to administer 
any type of service required. 


Dr. W. J. Dyer (Dalhousie ’36) of the medical 
staff of the Kentville Sanatorium has resigned his 
post to take charge for the next few weeks of the 
publie health clinics in Lunenburg, Queens and Yar- 
mouth counties. Later, Dr. Dyer will take up post- 
graduate work in general and chest surgery at the 
Royal Victoria Hospital. 
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Fruits are good but not practical for 
systemic alkalization. The patient whose 
condition is complicated by acidosis needs 
a more prompt effect than diet alone can 
give. His otherwise restricted food intake 
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B. coli contamination of the Dartmouth water 
supply has brought warnings from Dr. Payzant, town 
health officer, but the source of the contamination 
after some weeks still remains undiscovered. 





A full-time health officer for Halifax instead of 
a part-time appointment was recommended to the City 
Council by the local branch of the Nova Scotia 
Medical Society. This is in line with recommendations 
the society has been making for some years but the 
City Council did not see fit to act upon them at 
present, 





Dr. Joseph Hayes (Penn., ’88) recently celebrated 
the fiftieth anniversary of his graduation. 


ARTHUR L. MURPHY 


Saskatchewan 


All speakers at the meeting of the College of 
Physicians and Surgeons of Saskatchewan at Waskesiu 
will be from outside the province to enable the Sask- 
atchewan men to have their time free. The following 
have agreed to contribute to the scientific program: 
Drs. Alexander Gibson, Winnipeg; J. D. McQueen, Win- 
nipeg; M. R. Levey, Edmonton, and D. S. McNab, 
Calgary. 

A feature of the business session will be the pres- 
entation for approval of the application to become a 
division of the Canadian Medical Association. Ap- 
plication has already been made, provisional to its 
acceptance by the meeting of the College of Physicians 
and Surgeons of Saskatchewan at Waskesiu. 

Pienics and golf tournaments have been arranged 
so that there will be plenty of opportunity for the out- 
door life. LILLIAN A. CHASE 


United States 


A Course in Medical History.—For the first time, 
certainly in the United States of America, and possibly 
in the world, a graduate course has been devoted to 
the history of medicine. That stimulating scholar 
and philosopher, Henry Ernst Sigerist, Welch Profes- 
sor of the History of Medicine at the Johns Hopkins 
University and Director of its Institute, through a 
carefully planned program brought together at a Balti- 
more during the week of April 18 to 23 a large and 
enthusiastic group of men and women from the United 
States and from Canada, among whom were a number 
of distinguished historians. The President of the 
University, Dr. Isaiah Bowman, opened the proceed- 
ings. The morning sessions were devoted to lectures 
and discussions and included such topics as principles 
of primitive medicine, Egyptian medical papyri, the 
Hippocratic problem. Paracelsus and the development 
of iatrochemistry, new contributions to the history 
of the circulation of the blood, and the social history 
of medicine in the nineteenth century. In the in- 
formal atmosphere of the afternoons’ round-table 
seminars, attention was primarily focused on problems 
concerning teachers of medical history, such as the 
various approaches to its study, the interpretation of 
medical texts, the history of disease, and the choice 
of a subject for research. The more strenuously edu- 
cational part of the course was skilfully mollified and 
at the same time enhanced by exhibits, visits to 
libraries and learned societies, cocktail parties, and 
dinners. The vast armamentarium of research and 
equipment which the Institute commands was made 
available to those desirous of learning for themselves 
how medical history may be pursued as an exact 
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scientific study and how it may also be temptingly 
and successfully introduced into medicine’s daily 
work. Just as in international congresses, one of the 
more valuable aspects of this graduate week also was 
the opportunity it afforded of meeting kindred spirits 
and of discussing individual problems with Dr. Sigerist 
and his staff, who freely gave their undivided atten- 
tion. The most original item on a crowded program 
was a musical evening in the Great Hall of the Welch 
Medical Library, which houses the Sargent Portrait 
of the Four Professors. Four string instruments and 
one soloist performed music which had not been heard 
for two or three centuries: a frottola on the syphilis 
of Marchese Francesco Gonzaga of Mantua (1517); 
dance music played in Southern Italy during the 
seventeenth century in the treatment of that astonish- 
ing disease tarantism; and hymn-like music in praise 
of St. Sebastian, patron saint against the plague 
(1702). Intended purely as an experiment, this gradu- 
ate course was by common consent so helpful and so 
delightful that it will be repeated in future years and 
should become a recognized feature of medical educa- 
tion in America and possibly also in other countries.— 
Brit. M. J., 1938, 1: 1163. 





General 


The Third International Goitre Conference is to 
convene in the City of Washington, District of 
Columbia, U.S.A., September 12 to 14, 1938. 


Physicians and others in the United States and 
in other countries desirous of participating in the 
program are requested to submit titles at their earliest 
convenience. Since the time which it is possible to 
allocate on the program is obviously limited it will 
be necessary for the Program Committee to exercise 
its best judgment in the selection of speakers, and to 
insist without exception that the speakers conform to 
the time allocated. 


Manuscripts of addresses, papers and discussions 
delivered or read at the meetings are to be published 
im extenso in the form of transactions. The official 
language of the Conference shall be English. Inter- 
preters will be furnished for papers read in other 
languages. For further information concerning the 
Conference, communicate with the officers of the 
American Association for the Study of Goitre or the 
Chairman of the Program Committee, Dr. Allen 
Graham, 2020 East 93rd St., Cleveland, O., U.S.A. 





Lectures on Nutrition.—Arrangements have been 
completed for addresses on Nutrition, under the 
auspices of the Association’s Committee on Nutrition, 
to be given by Prof. L. H. Newburgh, of the Depart- 
ment of Internal Medicine, University of Michigan, 
in September, at Victoria, Vancouver, Calgary, Regina 
and Winnipeg. These addresses will be open to the 
general public, but Professor Newburgh will also take 
part in the scientific programs of the various pro- 
vincial medical meetings which are held in that month 
in the West. 

It is also announced that Sir Edward Mellanby, 
Director of the Medical Research Council of Great 
Britain, with Lady Mellanby, will visit Canada the 
last week in September and the first week in October. 
Sir Edward will give public addresses on Nutrition 
in Montreal, Ottawa, Kingston, Toronto and London. 





Dr. Herbert S. Birkett (Montreal), Dr. Brown 
Kelly (Glasgow), Dr. D. R. Paterson (Cardiff), and 
Sir StClair Thomson have been elected Honorary 
Members of the Gesellschaft Deutscher Hals-, Nasen- 
und Ohrenarzte. 


July 1938] THE CANADIAN MEDICAL ASSOCIATION JOURNAL 103 














Classified Advertisements 





MEDICAL DOCTOR WANTED, Pangman, Sask., population 
urban 150, rural 2,000, nearest Doctors North 30 miles, South 
16 miles, East 40 miles, West 18 miles. Daily passenger train. 
Drought area Government guarantee salary one hundred fifty 
dollars monthly. Also one hundred dollars mileage. Wm. C. 
Frindell, Secretary, Village of Pangman, Sask. 





ASSISTANT WANTED.—Young physician who completes 
his hospital training June 30th, Please write stating qualifica- 
tions. 200 Republic Bldg., Cleveland, Ohio. 





FOR SALE.—Large active practice in Western Ontario 
town. Will introduce successor. Large house and drug store; 
one other doctor. Price $8,500, $300 down. Apply box 300, 
oe Medical Association Journal, 3640 University Street, 
Montreal. 





WANTED.—Young Catholic eye, ear, nose and throat 
specialist; single. Must have had at least two years’ post- 
graduate work. Adequate salary paid. Partnership in clinic 
in three years, if satisfactory. Apply Box 301, Canadian Medi- 
cal Association Journal, 3640 University Street, Montreal. 
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Book Reviews 


Modern Treatment in General Practice, a Yearbook 
of Diagnosis and Treatment for the General Prac- 
titioner. Edited by C. P. G. Wakely. Vol. 4., 
440 pp. $3.00. Macmillan, Co., Toronto, 1938. 


For the fourth successive year we welcome these 
volumes from the Medical Press and Circular, which 
are finding a place in so many libraries. They consist 
of about 450 pages of articles contributed by spe- 
cialists, and written with the needs of the general 
practitioner always uppermost. This latest contribu- 
tion to the series not only has interesting chapters 
on medical and surgical conditions, most of them of 
everyday frequency, but it contains a new departure, 
‘*Pitfalls in Diagnosis’’, where such things as left 
iliac pain, diarrhea, constipation, chronic cough in 
childhood, certain fractures, and lesions of the skin 
are discussed from the standpoint of diagnosis. The 
reader will appreciate this addition to an already 
valuable yearbook. The high lights in this volume 
are: Principles of treatment of non-specific inflamma- 
tion of the skin, by Whitfield; Treatment of alcohol- 
ism, by Barham; Pain in the iliac fossa, by Sir John 
Fraser, and Dermatosis artefacta by Goldsmith. 


Neuro-ophthalmology. R. L. Rea, B.Sc., M.D., M.Ch., 
F.R.C.S. 516 pp., illust. 42s. William Heine- 
mann, London, 1938. 


This work is designed as a liaison between the 
field of the ophthalmologist and that. of the neurologist. 
It is not designed, avowedly, to Be all-comprehensive, 
although it is hard to find much of importance that 
has been overlooked. The author hopes that his work 
may be of value to many of the younger ophthalmic 
surgeons who are attached to neurological clinics as 
well as to students of neurology. We think his hope 
is well founded. Indeed, there is much in the book 
that every medical man should know. 

Opinions will differ, doubtless, as to what and 
how much should be admitted into a work of this 
character. Chapter I, entitled Equipment necessary 
for Examination of the Eye, is probably superfluous 
for the trained ophthalmologist and too detailed for 
the average neurologist. Possibly more might have 
been said about the ophthalmoscope and the mode of 
using it, as, nowadays, every medical man should be 
expert with it. In places the author is discursive and 
wanders into bypaths. Thus the discussion on the 
relationship between herpes and varicella, while in- 
teresting, seems hardly necessary, nor does the some- 
what lengthy disquisition on the place of alcohol, 
while doubtless sound, seem to be in place. The action 
of the extraocular muscles is not so clearly described 
as might be, and more attention might have been given 
to Stutterheim’s theory as to asthenoconvergence. On 
the other hand, many conditions are described which 
are not usually described in textbooks of ophthal- 
mology. Chapters XV on The Ocular Manifestations 
of Head Injuries; XVI, on The Poisons which affect 
Vision; and XVII, on Headache and Amaurosis, seem 
to us worthy of special commendation. The neuro- 
logist possibly may find the account given of nervous 
diseases too sketchy, but, after all, the work does not 
purport to be a textbook of neurology. Particularly 
valuable are the tables giving the list of causes of 
various conditions. To compensate for any lack in 
the text the author has appended a bibliography to 
which the reader may turn for full details on any 
subject. The illustrations, many of which are in 
colour, are excellent. The work is well planned and 
well carried out. It is to be regretted that in a work 
of such high quality the English is not impeccable. 
For example, ‘‘data is’’ will not pass. Some errors 


On page 


in spelling have slipped by the proof reader. 
488 ‘‘Hensen’’ should be ‘‘Hansen’’. 
This is an outstanding book. 
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Poulsson’s Textbook of Pharmacology and Thera- 
peutics. S. Alstead, M.D. 2nd ed., 557 pp. $7.50. 
Maemillan, Toronto, 1938. 


For nearly a generation this work has been con- 
sidered a standard textbook in northern Europe. Dr. 
Alstead has undertaken in this revised edition to bring 
it in line with the most recent British and American 
Pharmacopeias, to delete many remedies which have 
outlived their usefulness, and to add others whose 
value has yet to be proved. 

In a book of 550 pages the author has covered 
the field of pharmacology in a manner most acceptable 
to the senior student and the practitioner. Only the 
main features are dwelt upon, and where there has 
been a difference of opinion among experimenters both 
sides of the argunient are fairly stated. The direct 
application of the science to therapeutics is always 
kept in the foreground, for the great majority of the 
readers will be physicians. 

The various preparations of drugs are discussed 
from a thoroughly scientific standpoint, and the old 
stock phrases of the last decade— ‘‘said to be useful 
in such a condition’’, ‘‘has been recommended for this 
disease’’, etc., have entirely disappeared. Although 
wisely conservative, the book includes such recent 
additions to our armamentarium as sulphanilamide, 
protamine zinc insulin, merbaphen and ergamine. 


Essentials of Psychiatry. G. W. Henry, M.D. 3rd 
ed., 465 pp. $5.00. University of Toronto Press, 
1938. 


The fact that three editions of this popular text- 
book have been necessary in twelve years speaks 
highly of its popularity among students and the pro- 
fession. Psychiatry in the meantime has made great 
progress and now occupies a much more important 
place on the medical curriculum than it did when 
this work was first printed, so that the author feels 
the necessity of a complete revision. This, however, 
has followed the outline he adopted in the beginning— 
to present the main facts of the subject in language 
unclouded by a complicated nomenclature, and at the 
same time to deal adequately with personality dis- 
orders, which each year seem to play a more important 
part in the practice of medicine. This work has al- 
ways been looked upon as an excellent introduction 
to the field of psychiatry, and the third edition makes 
it even more valuable. 


Chiropody, Theory and Practice. F. Charlesworth, 
F.B.A.Ch. 2nd ed., 204 pp., illust. 15s. Actinic 
Press, London, 1938. 


This book is essentially for the chiropodist and it 
has little value for the medical man, The author’s aim 
is to make the chiropodist someone who has much more 
than a superficial knowledge of the subject and the part 
of the body with which he deals. With this end in view 
the book is divided into two parts. The first eleven 
chapters deal with osteology, connective tissue, the nor- 
mal arrangement of knee, ankle and foot, the anatomy 
of the muscles, arterial and nervous supply of the leg, 
ankle and foot. The remainder of this part of the book 
deals briefly with bacteriology, sterilization and hygiene 
in surgery. The final part deals with materia medica 
of the drugs used in the practice of chiropody. This 
part of the book is clear and puts forward the essential 
parts without too much intricate detail. The second 
part of the book, composed of eleven short chapters, 
deals with the treatment of pathological conditions 
which are usually met with by the chiropodist. The 
author realizes his limitations and quite freely advises 
the patient to consult a surgeon when he feels the con- 
dition is beyond the scope of his training. 


While one may disagree about the usefulness of 
such a book yet the author really has tried to improve 
the status of chiropodists by giving them a more com- 
plete knowledge of the anatomy and physiology of their 
subject and at the-same time he points out the limita- 
tions in procedures especially operative and manipulative. 





